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Heavy work and rough 


WHERE THINGS ARE HAPPENING 


Where the tough jobs are done—where the records 
are made—where stamina and power are getting 
things done . . . that’s where you'll see the rugged 
‘Caterpillar’ Diesel Tractor in action. That’s where 
it has won its reputation, where its dependability and 
stamina keep the job on schedule, where its revolu- 
tionary low operating costs keep expenses down and 
make low bids profitable, where its big power and 
workability make every minute pay. And that’s why 
the “‘Caterpillar’’ Diesel Tractor is first choice today 
—first for economy, first for results, first for long 


life. Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 
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SALVATION through STARVATION 


N HIS recent address before the Denver session of the 

American Mining Congress, former President Hoover 

laid down some truetalk about taxes that will appeal 
to every thoughtful person who understands the problems 
of modern industry. From time to time this page has 
maintained that the effect of taxation on productive enter- 
prise is less a matter of amount than it is of method. 
Mr. Hoover has set forth clearly just why this is true. 
What he said should be read and pondered by every leg- 
islator whose vote may contribute toward any measure 
of taxation. 


In discussing the recently enacted corporation tax law 
he shows why certain of its provisions are so unfortunate 
as to justify the admission, even by New Deal champions, 
that they are destructive blunders. He shows, for ex- 
ample, how the tax on undistributed profits will tend to 
obstruct technical progress, stifle honest enterprise, dis- 
courage industrial employment, throttle competition and 
put a premium on imprudent financing. 


The objective of those who fathered this provision of 
the tax bill was twofold. It was intended to checkmate 
the practice of evading incomes taxes by letting earnings 
accumulate as surplus rather than pay them out as divi- 
dends. It was intended also to direct more of the national 
income into current consumption and thereby prevent the 
undue expansion of productive facilities. 


HE first of these is calculated to correct an abuse in 

current taxation practice; the other is designed to 
effect an economic reform. As so often happens with 
such two-edged measures, this one creates evils worse than 
those it is intended to correct. 


In trying to prevent tax evasion it deprives industry 
of the resources it needs to conserve its productive plant; 
it dissipates the reasonable cushion that every business as 
well as every individual needs for safety and stability; it 
drives the managers of industry from conservative financ- 
ing out of earnings into borrowing that means higher 
fixed charges and less flexible expense structures. All this 
Mr. Hoover has shown plainly and in detail. 


He did not point out, however, that the secondary 
objective of those who wrote this tax bill, ie., that of 
directing corporate income into consumer rather than 
capital expenditure, is based on a fallacy. It assumes that 
our productive plant actually is overbuilt in periods of 
expansion such as that of the twenties and that it is neces- 
sary for government, through its taxing power, to curb 
such construction by preempting the available funds. 


During the early stages of the depression this view was 
widely held. But today it has been fairly well demon- 
strated that the collapse of the twenties was not charge- 
able to the physical expansion of our productive plant; it 
was the result of expanding the structure of paper values 
all out of proportion to the expansion of productive 
facilities. Our trouble was not that we built too many 
plants or increased unduly our capacity to produce useful 
things; it was that we tried to get rich quick by excessive 
speculation in fictitious paper claims issued against our 
productive plant. 


O IT is a mistake for us to penalize the use of earn- 

ings for legitimate capital purposes on the assump- 
tion that we suffer from excess productive capacity. When 
we do that we are barking up the wrong tree. 


Mr. Hoover sets forth clearly the legitimate and neces- 
sary uses of surplus: to expand and improve productive 
facilities; to replace obsolete plant; to provide a cushion 
against evil days; to avoid undue expansion of the indus- 
trial debt structure with its inflexible overhead burden. 
With such essential functions provided for, stockholders 
are entitled to the remainder of their earnings as divi- 
dends. Perversion of surpluses into a device for tax eva- 
sion or to feed stock market speculation are evils that may 
well be attacked and curbed through federal taxation if 
that can be done without injury to legitimate enterprise. 


But it does not make sense to penalize prudence and 
to starve industry to death in order to keep it from wast- 
ing its substance in speculation or from dodging its tax 
obligations. 
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Inland Piling at Lock 25 
On The Mississippi 


This is the latest aerial photograph of 


Above: Construction photo of 
Mississippi Lock No. 25 at Cap 
Au Gris, Missouri. 1751 tons of In- 
land Section I-23 was used, some 
of the piles being 65 feet long. 


SHEETS ¢ STRIP ¢ TIN PLATE e BARS ¢ PLATES e STRUCTURALS ¢ PILING ¢ BILLETS ¢ RAILS ¢ TRACK ACCESSORIES 


the construction work underway on 
Lock No. 25 at Cap Au Gris on the 
Mississippi River. 

The view clearly shows the neat 
tight job of Inland Steel Sheet 
Piling installed by the United Con- 
struction Co. United reports every- 
thing going well and work progressing 
splendidly. 


This is but one of many successful 


Inland Piling jobs on the Mississippi. 
But Piling is only a part of the picture, 
for Inland Engineers work closely 
with the contractors from beginning 
to end, co-operating on design, meth- 
od and construction until the job is 
completed. 

We invite you to call an Inland 
Engineer on your next Piling or other 
construction job—for Inland Service 


will prove definitely helpful to you, 


INLAND STEELCO. 


General Offices: 38 South Dearborn Street, Chicago, Illinois 
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New EQuipMENT 


Out of the Ash Heap — New York is at last finding use for the great heaps of 
refuse that have been hauled out of Brooklyn and Queens for years past. Next Week’s 
issue will tell how shovels and trucks, working 24 hours a day, are cutting down the ash 
heaps to mak. fill for the New York World’s Fair. It is a high-speed job done against time. 





Strong — Attractive 
Culverts 


AT LOWER CONSTRUCTION COSTS 


a will be wise to investigate 
the economy and ease of hand- 
ling of USS American Sectional 
Plates, for small bridges, all types of 
sewers, for enclosing small streams, 
for conduits, for safety underpasses, 
for replacement of unsafe or damaged 
structures, and a wide range of sim- 
ilar uses.* 

These sectional plates provide a 
number of advantages over other 
types of construction. They are easy 
to ship and prompt deliveries can be 


made. They are simple to erect; 
they can be assembled quickly and 
easily because they are so accurately 
formed and punched in manufacture 
that the most inexpensive labor can 
join them together with ease. An- 
other time and labor saving feature 
is that this type of structure requires 
no forms and rarely requires shoring. 

USS Sectional Plates have a heavy 
galvanized coating which gives them 
longer life and is an added protection 
against corrosion. 


The simplicity in the erection of 
USS American Sectional Plates not 
only reduces labor costs, but also 
cuts down annoying traffic tie-ups 
and detours. This type of structure 
costs less to erect, yet has all of the 
features necessary to produce 
strength, attractiveness and dur- 
ability. 

We will be glad to furnish you 
with further information and added 
details on howUSS American Sec- 
tional Platescan doabetterjobforyou 


USS AMERICAN SECTIONAL PLATES 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


Columbia Steel 


Company, San Francisco, 
Pacific Coast Distributors 

United States Steel Products Company, New 
York, Export Distributors 


* Copper Steel Galvanized Sheets for smaller conventional 
types of roadway and drainage culverts are also made by: 
Carnegie-Illinois Steel Corporation, Pittsburgh - Chicago 

Columbia Steel Company, San 
Tennessee Coal, lron& Railroad Company, Birmingham 


Francisco 
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DOUBLE SQUIRREL CAGES of reinforcing bars for the siphon were carefully set to line 


and grade before concreting began. 





Monolithic Concrete Siphon 
Built on Steep Grade 


Overhead cableway handled steel, forms and concrete for Eagle Mountain siphon 


on Colorado River aqueduct, 12 ft. 4 in. in diameter and carrying a head of 158 ft. 


"T aover ce that hauled their loads up 


30 per cent grades and an overhead 
cableway that had to be moved 
during construction were the essential 
tools in solving construction problems 
on the recently completed Eagle Moun- 
tain siphon of the Colorado River aque- 
duct, now being built by the Metropoli- 
tan Water District of Southern Cali- 
fornia. Eagle Mountain is in the rough 
terrain to the west of Division 3 head- 
quarters, about 110 miles from the 
Colorado River intake and some 200 
aqueduct miles, east of Los Angeles. It 
is one of the many separate parts that 
ultimately will be combined into a great 
aqueduct for bringing 1,600 sec.-ft. of 
water across the desert to cities of the 
Los Angeles metropolitan area. 
Eagle Mountain siphon begins at the 
surge chamber which tops the Eagle 
Mountain pump lift, a 438-ft. lift which 


By John Stearns 
Division Engineer, Division 8, 
Metropolitan Water District of 

Southern California 


is the fourth in the series of five pump- 
ing plants as counted from the intake 
on the Colorado River. This particular 
siphon has a length of 1,439 ft. and at 
its low point will be under a head of 
158 ft. The completed structure will 
have two barrels, each with a diameter 
of 12 ft. 4 in. and a capacity of 802.5 
sec.-ft. Only one of the barrels is being 
constructed at the present time; the 
second barrel is to be added when the 
demand for water justifies the additional 
expenditure. However, to avoid risk of 
damage to the existing barrel from blast- 
ing when the second barrel is installed 
later, excavation for both barrels was 
made before construction of the first 
barrel was started. 


Construction of the first barrel in- 
volved the placement of 960,000 Ib. of 
reinforcing steel and 3,075 cu.yd. of 
concrete. An important feature of the 
job was to provide some means for de- 
livering materials, construction equip- 
ment and forms to points along the 
rugged slopes where the siphon had to 
be built. The most feasible road loca- 
tion involved grades of 30 per cent. For 
hauling over this road the trucks were 
equipped with special auxiliary trans- 
missions, known as compounds, in which 
there is a lower gear ratio than is ob- 
tainable with standard equipment. 

Because it was impracticable to de- 
liver by truck to all parts of the siphon 
a cableway was erected to span the 
gorge crossed by the siphon trench. A 
horizontal curve in the siphon made it 
impossible to reach all of it from a single 
cableway location, and as there was no 
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forcing hoops are shown in 
stages. 








---Cable to rock anchorage 
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Concrete piers~” 


METHOD OF ANCHORING the 
steel hoops to resist gravity pull on steep slope. 


room for a track on which a movable 
tower might be shifted, the alternative 
of making two set-ups of the cableway 
was adopted. That is, after the first por- 
tion of the siphon had been completed 
both towers of the cableway were moved 
to a new position whence delivery of 
forms, reinforcing steel and concrete 
could be made to the remaining 954 ft 





SIPHON CONSTRUCTION under way. 
Completed concrete, steel forms and rein- 
successive 
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Section A-A 


of siphon. A 7-ton cableway was found 
sufficient for handling the sections of 
steel form and accordingly this capacity 
was used. The main cable had a diam- 
eter of 14 in. and the hoist was operated 
by a 75-hp. ‘gasoline engine. 

Concrete was batched dry at the bot- 
tom of the pump lift, about 4 mile from 
the site selected for the concrete mixing 


A WORM CRAWLS over the mountain to 
form a siphon on the Colorado River aque- 
duct. The size of the siphon may be gaged 
by the man standing on the top at the right. 


& 


plant. The mixing plant, of course, had 
to be accessible both to the truck road 
and to the cableway. A separate plant 
set-up was made for each of the tw 
cableway positions. A l-yd. mixer was 
used, operated by a gasoline engine; de- 
livery was direct from the mixer to 
l-yd. cableway buckets. 

Because of the high head under which 
the lower portion of the siphon will op- 
erate it was necessary to secure an ex- 
tremely high-grade concrete job. Par- 
ticular attention was given to prepara- 
tion of the invert, all loose material was 
removed, and care was taken to key the 
concrete into the rock. Specifications 
called for concrete with a minimum 
strength of 3,000 lb. in 28 days. The 
aggregate was made up of 53 per cent 
of 13-in. rock, 12 per cent of pea gravel 
and 35 per cent of sand. About 16 per 
cent of the sand would pass a 48-mesh 
screen and would be retained on a 100- 
mesh screen. Seven sacks of cement 
per cubic yard were used. With this 
mix the final average of tests showed a 
compressive strength of 3,900 Ib. per 
sq.in, 

The steepest slope on the siphon, just 
west of the low point, was a 25-deg, in- 
cline. This was steep enough to require 
some means of holding the reinforcing 
steel at the desired angle. The design 
of the greater portion of the siphon bar- 
rel called for double squirrel-cage steel 
with both inside and outside hoops of 
1-in. square rods spaced 54 to 64 in. on 
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centers. These hoops were tied together 
with 2-in. round longitudinal bars spaced 
10 in. on centers. When the hoops were 
placed at right angles to the slope on 
the steep incline, the overhang was such 
as to require well anchored supports to 
resist the gravity pull. This support 
was provided by diagonal bars, placed 
in groups of four in each 20-ft. longi- 
tudinal section of the steep part of the 
siphon. Two of these diagonals were 
wired to hoops on the inside and two to 
hoops on the outside, as shown in the 
accompanying sketch. 

In addition to these diagonals it was 
necessary to add a cable tie to a rock 
anchorage above. This was done by 
passing a loop of the cable around sev- 
eral hoops at the crown of the arch, 
clamping it to the longitudinal bar, and 
carrying the opposite end of the cable 
to some convenient anchorage in the 
rock above. On the steep portions of 
the line, cables of this sort were attached 
to the siphon at 20-ft. intervals. 

Two-inch steel pipes were set in con- 
‘rete piers, as shown on the sketch, for 
the purpose of supporting the outside 
and inside reinforcing steel assemblies. 
Each of these pipes was provided with 
a 4-in. bolt and tapered cone, adjusted 
so as to hold the inside forms on exact 
grade. After the concrete was placed 
between the forms the tapered cones 
vere removed and the holes were filled 
with grout. 

Steel forms were used both inside and 








DELIVERING CONCRETE from an over- 
head cableway. Concrete weights were 
used to keep the form sections 
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from slope. 


outside except in the curves, where 
gores made it necessary to supplement 
the standard steel form. In all cases 
the gores were made of fiberboard built 
up in the shop to meet the specified 
curvature. The forms were fitted very 
carefully at all joints and the entire 
form surface was thoroughly coated with 
linseed oil before placing concrete. 

The result of this care with interior 
forms was apparent in the remarkable 
freedom from imperfections on the in- 
side of the finished concrete. No rock 
pockets were found, the fins were easily 
ground off, and small blowholes caused 
by air trapped in some locations along 
the invert were not so deep that they 
could not be entirely ground out, thus 
giving finished smoothness of a high 
order. 

Immediately after stripping the inside 
forms the concrete was kept continu- 
ously wet by a water spray for fourteen 
days. After wetting down the concrete 
upon removal of outside forms, two 
coats of coaltar cutback were applied 
immediately. 

Before testing the siphon by filling it 
with water, a specially designed grout 
machine was used inside the siphon to 
test the tightness of each circumferential 
joint. This special equipment consisted 
of a movable carriage supporting an 
adjustable ring encircled by a heavy rub- 
ber gasket, which was made to tighten 
against the concrete by expanding the 
ring with jacks. After expanding the 





STEEL FORMS were moved ahead in 5-ton 
sections as the work progressed up the 
The cableway was designed for the 






5-ton load. 


ring to an airtight position, grout was 
applied to a pressure exceeding the 
working head, through connections 
welded into the ring. In only four 
cases could any grout be forced into 
the joints, and even in these cases the 
amount of grout taken was negligible. 

All work on the Colorado River Aque- 
duct is carried out under the general 
direction of F. E. Weymouth, general 
manager and chief engineer of the 
Metropolitan Water District. J. L. 
Burkholder is assistant general man- 
ager, Julian Hinds is assistant chief 
engineer, and James Munn is general 
superintendent. 





Capacity Margin 
of Continuous Girders 


Continuous girders have a margin of 
capacity above the load that produces 
failure (yield point) stress in the critical 
section, according to test results of Prof. 
A. Maier-Leibwitz, of Stuttgart, Ger- 
many, reported in Der Stahlbau of Sept. 
25, 1936. When the limiting stress in 
the critical section is reached, stretch 
transfers moment to other sections and 
thereby relieves the critical section. Ap- 
plication of this result to design practice 
presents possible economies in certain 
cases. Continuous purlines, for example, 
are stiffer and have greater security than 
purlines of simple or cantilever spans. 
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WO PLATE GIRDERS with 

plywood webs and 2x4-in. timber 

flanges were recently tested to 
failure in the engineering laboratory of 
the University of North Dakota at 
Grand Forks. One girder was assem- 
bled with bolts and split ring connec- 
tors, the other with casein glue. The 
original design for the girder with split 
ring connectors contemplated flanges of 


FIG. 1—PLYWOOD PLATE GIRDER under test with a load being applied at the center. 





two 2x6’s and a web of 1§-in. plywood, 
but a strike in the plant where the web 
was to be fabricated prevented this part 
of the plan from being carried out. Ac- 
cordingly, the web was made from two 
3-in. thicknesses of commercial plywood 
cut to size and fastened together under 
pressure with casein glue, The assembly 
proved effective since there was no evi- 
dence of separation of the glued surfaces 
during the tests. 


Ring connectors 


The split ring connectors used were 
24 in. in diameter and } in. wide, im- 
bedded equally in the flange and the 
web. The boits were spaced in general 
6 in. apart, but there was only one ring 
for each bolt since the thinness of the 
web prevented rings being placed op- 
posite one another. Thus the rings were 
staggered 12 in. apart except at the 
ends. 
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Plate Girders of Plywood 
Tested to Failure 


gage on the jack, and one-half of t 
load was indicated on the beam of : 
testing machine. 

Deflections were meacured from a | 
wire stretched between two nails al: 
the axis of the beam, a spring be 
inserted near one end of the wir 
keep it taut. A steel scale was pla 
behind the wire. The following ta 
gives the readings for the central | 


In the testing apparatus, a 15-in. I- 24 the deflection : 


section was used as a jacking beam, at- 


tached through a bracing frame at one Central Load Deflectio 
end to the weighing table of a 25,000 Ib. (Ib.) in. 
testing machine. The load was applied 10,000 0.49 
by means of a hydraulic jack at the cen- 20,000 1.20 
ter (Fig: 1.) A wood frame at the 22,000 1.35 
center prevented the lateral buckling of 25,000 1.65 


27,200 (breaking load) _ 
The break occurred in the tension 
flange at the center. 


Glued girder 


The glued girder was made up with 
a }-in. plywood web and 2x4-in. flanges 
fastened with casein glue. This girder 
had a depth of 18 in. as compared to 20 
in. for the other girder and a span of 
134 ft. as compared with 15 ft. 2 in. The 
load deflection table for the glued girder 
was as follows: 


the compression flange. The total cen- 
tral load was shown on the pressure 


Central Load Deflection 
(Ib.) in. 
5,100 0.25 

12,000 0.40 
18,000 0.87 
22,000 1.45 


22,100 (breaking load) — 


The first break in the glued girder 
was also in the tension flange, followed 
almost immediately by longitudinal 
shear in the web just below the top 
flange at the end, a result of the rela- 
tively thin web that was used. 

The tests were carried out under the 
direction of Alfred Boyd, professor of 
civil engineering, at North Dakota Uni- 
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FIG. 2—MAKE-UP OF PLYWOOD PLATE GIRDERS, one assembled with split ring 
connectors, the other with glue. 
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Sewage Treatment for Denver 


Disposal plant of 54 m.g.d. capacity includes pre-aeration, chemical treatment, filtration by 
means of rectangular down-flow magnetite units and separate sludge digestion. Addi- 
tional dilution water to be supplied to stream receiving plant effluent 


for sewage disposal works at Den- 

ver, Colo. on June 10, marked an 
important step in the general program 
which has as its objective the elimina- 
tion of the nuisances caused by the dis- 
charge of untreated Denver sewage 
into the Platte River. The entire proj- 
est includes the extension of the several 
existing outfall sewers to a junction 
chamber at the disposal plant site and 
the diversion of water from the western 
slope for dilution during periods of low- 
river flow. The sewer extensions, 
which will cost about $200,000 are now 
being constructed with WPA labor and 
the plans for the transmountain diver- 
sion project which will bring water from 
the upper reaches of William Fork of 
the Grand River, which is expected to 
cost approximately $1,500,000, are in 
course of preparation. It is expected 
that the sewage disposal works will be 
completed and in full operation within 
a year. 

Denver is sewered on the separate 
plan and the sanitary sewer system, 
which comprises four separate districts, 
serves 85 per cent of the population and 
practically all of the developed property 
within the city limits as well as some 
suburban property. About 262,500 per- 
sons were served in 1934 and it is esti- 
mated that the sewered population in 
1948 will include more than 317,500 


persons, 


A tor oe of the construction contract 


Sewage flow owned by state 


Due to existing river regulations the 
sanitary sewage of Denver is a part of 
the flow of the South Platte River and 
is subject to appropriation for use for 
irrigation or other purposes. The title 
to the sewage flow lies with the state 
rather than with the city and legally 
the sanitary sewer system lies in about 
the category of a tributary stream. The 
flow of the South Platte River, including 
the sewage of Denver, is now greatly 
over appropriated and since the sewage 
constitutes an average of 21 per cent of 
this flow, the importance of the irriga- 
tion feature is evident. 

Careful gaugings made during the 
past few years at the several outfalls 
show that the sanitary sewage flow has 
ecreased from an average of 48 m.g.d. 
in 1927 to an average of 39 m.g.d. in 
1934 in spite of a steady increase in the 
number of people served. This reduction 


is shown in the following table and is 
probably the reflection of constant ef- 
forts on the part of the Denver water 
officials toward water conservation, al- 
though some of it is undoubtedly due to 


Denver sewage 
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Based on a series of tests made on 
composited samples from the several city 
outfalls and from the packing house 
sewers, the plant has been designed to 
treat sewage containing 202 p.p.m. of 
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FIG. 1—DIAGRAMMATIC REPRESENTATION of Platte River flow below Denver 
showing entrance of sewage and tributaries and diversions to irrigation canals. 


TABLE I—FLOW OF DENVER SANITARY SEWAGE SHOWS MARKED DECREASE SINCE 1927 


Aver. and Daily Sewage Flow Percentage of Aver. Day 

Tributary Gal. per Max. Min. 

Year pulation M.g.d. Capita Day Day 
Pak h6G ves 245,400 47.98 195.5 130 85 
Eee 248,000 48.51 195.6 200 82 
is 4 \a Seca 250,600 48.48 193.5 132 76 
LNs Ce Cowan 253,200 46.69 184.4 135 81 
NE or aedceta ae 256,300 46.41 181.1 118 82 
Se ixees seus 258,400 44.13 170.8 132 82 
a 260,500 42.38 162.7 167 84 
ae 262,500 39.19 149.3 115 86 





the series of hot, dry years between 1930 
and 1935. 

Plant design has been based on an 
average daily flow of 54 m.g.d. which 
corresponds to a per capita rate of 170 
gal. per day from a population of 
317,500. 


Character of sewage 


Due to relatively low-water tempera- 
tures and to ample gradients in the 
sewer lines the sewage reaches the out- 
falls in relatively fresh condition. 
Hydrogen sulphide is generally absent 
and dissolved oxygen is commonly found 
during the early morning hours. Pack- 
ing-plant sewage, which is the only in- 
dustrial waste encountered in sufficient 
quantity to constitute a factor in treat- 
ment, is produced in an area within one- 
half mile of the proposed plant site and 
may be expected to reach the plant be- 
fore decomposition has progressed to 
any great extent. 


B.O.D. and 151 p.p.m. of suspended 
solids. On a per capita basis this cor- 
responds to 0.283 Ib. of B.O.D. and 0.22 
lb. of suspended solids per day and 
represents a sewage somewhat stronger 
than average for cities of the size of 
Denver. 

The average flow of the South Platte 
River at Denver is 260 sec.-ft. and that 
of the city sewage is 69 sec.-ft. or 21 per 
cent of the total river discharge below 
Denver. The minimum river flow is 
25 sec.-ft. It is estimated that safe dis- 
posal by dilution would require a mini- 
mum stream flow of 4,500 sec.-ft. and 
such flows occur only at extra flood 
stages. As a matter of fact this flow has 
occurred on only 28 days during the 
period from 1889 to 1935. 

Naturally the dicharge of this large 
volume of sewage has caused nuisances 
along the river and in the various irri- 
gation ditches. Since 18,000 acres, of 
the 130,000 acres irrigated from the 
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South Platte River immediately below 
Denver is devoted to intensive truck 
gardening, a definite health menace ex- 
ists. A study made by the Colorado 
State Board of Health in 1932 led to the 
following significant findings: (1) That 
the South Platte area with only 11 per 
cent of the state population produced 19 
per cent of the typhoid cases in 1930 and 
29 per cent in 1931. (2) The number of 
typhoid cases in Colorado as a whole 
decreased by 7 per cent from 1930 to 
1931 while, during the same period, the 
number of cases in the South Platte 
area increased 10 per cent. 

That conditions below Denver have 
not been unbearable can be explained 
only by the fact that an amazingly large 
amount of natural purification has taken 
place in the shallow stream bed and 
sluggish irrigation canals as well as on 
the irrigated land itself. 

Fig. 1 shows the path of the Denver 
sewage after its discharge into the river. 
This chart is necessarily only approxi- 
mate since river conditions vary con- 
tinually but it does represent a reason- 
able average. About 46 per cent of the 
Denver sewage is diverted at the north- 
ern city limits and 90 per cent of the 
remainder is diverted in the succeeding 
40 mi. of river. This diversion, together 
with the dilution afforded by tributary 
streams and by return water from the 
irrigated land on both sides of the river 
and the natural purification in the 
stream bed, causes the sewage to lose 
its identity within a relatively short dis- 
tance. Since the greater part of the 
sewage solids has been deposited in the 
stream bed and in the canals near Den- 
ver, most of the nuisance has occurred 
at these points. 

It is evident that the disposal prob- 
lem at Denver is intimately related to 
irrigation and that the principal require- 
ment of sewage treatment is the removal 
of solids. Further secondary treatment 
by oxidation is relatively unimportant 
in view of the excellent opportunity for 
natural purification afforded by the irri- 
gation systems. 

The Board of Heath of Colorado has 
set the limit of allowable pollution below 
Denver at 40 p.p.m. of B.O.D. and in 
order to meet this requirement with 
primary sewage treatment it is estimated 
that an average of 12,000 acre-ft. of dilu- 
tion water will be required per year in 
addition to the natural river flow. It is 
proposed to divert this water from the 
Williams Fork of the Grand River and 
to convey it to the eastern slope by 
means of a tunnel which will discharge 
into Clear Creek and enter the Platte 
River through the White Cap canal im- 
mediately above the first diversion below 
Denver. 

The required amount of diluting water 
will vary from year to year and in order 
to be independent of possible dry peri- 
ods, provision for coagulation with 
chemicals and filtration has been made 
in the sewage disposal works. Whether 
the restrictions as to river pollution can 
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FIG. 2—DENVER SEWAGE DISPOSAL PLANT provides for chemical treatment, sedi- 
mentation, filtration by means of rectangular down-flow magnetite units and separate 
sludge digestion facilities. 
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FIG. 3—CHEMICAL BUILDING has separate chlorine container compartments and tanks 
for generation of chlorinated copperas. 


be met more economically by dilution 
or by additional chemical treatment will 
depend on current conditions as regards 
stream flow, cost of chemicals and avail- 
ability of diluting water. 


The treatment process 


The disposal works are to be located 
on the west side of the river just south 
of the northern boundary of the City 
and County of Denver and will include 
the following major processes: Screen- 
ing, grit removal, pre-aeration and 
grease removal, coagulation with lime 
and ferric salts, sedimentation, filtra- 
tion through magnetite sand, sludge di- 
gestion in separate tanks and air drying 
of digested sludge on open beds. 
Sewage will enter the plant through 





a concrete junction chamber which is 
the terminus of the system of collecting 
sewers. A 78-in. gravity line will lx 
carried across the river and will ente: 
from the east, one 42-in. pressure li! 
will enter from the southwest and tli 
discharge line from a pumping statio 
which serves the low-lying district 
Globeville will enter from the west. 
The hydraulic gradient in the junc- 
tion chamber will be at El. 5,147 whic! 
may be compared with that of the river 
levee which is at El. 5,143, the genera! 
level at the plant site which is at El. 
5,137 and the river bed which is about 
El. 5,130. Normal high water at thie 
plant site is at El. 5,136. The junction 
chamber is equipped with motor-oper- 
ated sluice gates by which the total sew- 
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added in a short stretch of flume be- 
tween the grit chamber and the aera- 


iow may be bypassed and the pres- 
sewer has a valved blowoff con- 


nection to the river. tion tank. The aerated sewage passes floating covers of the Downes type and 
sewage is taken out at the bot- through a port into the mixing chamber — one of them will be fitted with an exten- 


which will be equipped with mechanical 
agitators of the paddle type. 
After a 15 min. period of mixing the 


of the junction chamber by means 
pressure pipe which leads through 

q nturi meter to an uptake shaft at 
¢ entrance to the screen channels. The 
turi meter is connected electrically 
in indicating device to be set in the 
tical building and to a device for in- 
licating, recording and totalizing flows 
vhich is to be located in the operating 

m in the administration building. \ 

\t the screen house the sewage is di-  lin.ft. per m.g. has been provided. sil 
) vided and carried in three 5-ft. channels The settled sewage will be filtered 
* through the building which houses three through 3 in. of magnetite sand having 
mechanically-cleaned bar screens with an effective size of 0.5 mm. Six filter 
‘in. openings. Screenings will be di- units with a total area of 14,000 sq.ft. 
verted through shredders and returned will be provided and each unit will be 
to the sewage flow to be handled as 
Judge. ing device. The normal rate of filtra 

lhe screened sewage goes through an — tion will be 2.68 gal. per sq.ft. per min. 
overflow chamber fitted with longi- and, since flows in excess of 80 m.g.d. 
tudinal weirs which automatically bypass will be bypassed after settling, the maxi- 
flows in excess of 90 m.g.d, and it then mum rate of filtration will be 4 gal. per 
enters one or both of two grit channels — sq.ft. per min. Wash water will be re- 
equipped with mechanical cleaning de- turned to the pre-aeration tank for re- 
vices of the straight-line type. treatment. 

The grit-free sewage passes on to an 
aeration tank equipped with a mechani- 
cal skimming device. The tank is in 
two passes and has a detention period 
of 15 min. Compressed air from blow- 
ers located in the chemical building will 
be admitted through porous plates set 
along one side of each tank. An allow- 
ance of 0.05 cu.ft. of air per gallon of 
sewage has been made. Coagulant is 


tral feed well which serves four 140 ft. 
circular settling tanks of the central feed 
and peripheral overflow type. An aver- 
age detention period of 2 hr. and a set 
tling rate of 877 gal. per sq.ft. per day 


Sie atale Neck Gluten 


Sludge gas stored 


The solids removed as scum from the 
skimming tanks and as sludge from the 
settling tanks will be pumped into a 
battery of four sludge digesters, each of 


FIG. 4—FERRIC CHLORIDE generator 
tanks, scrap pit and solution tank. 
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Section A-A 


which 
deep. 


sion rim to permit of its use as a gas 
holder. 
will: be controlled by the circulation of 
sewage is conveyed in a flume to a cen- hot water from individual boilers fired 
with gas from the digestors. The boilers, 
auxiliary equipment and the various sys- 
tems of piping for gas, digested sludge, 
raw sludge and supernatant liquor will 
be housed in a building which will occupy 
with a weir length of 1,759 ft. or 324 the space between the four digestors, 
‘e this arrangement makes for econ- 
omy in the piping layout and conveni- 
ence in operation, 

The digestion tanks are equipped for 
the progressive movement of digested | 
sludge and supernatant liquor but not 
the recirculation of sludge or for 
the mixing of raw and digested sludge | 

} 


equipped with a solenoid-operated clean for 


in individual tanks. 

The four digestion tanks have a total 
capacity of 681,000 cu.ft. or about 2 cu.ft. 
per capita (inclusive of equivalent in- 
dustrial load) or, more exactly, 22 cu.ft. 
per lb. of volatile matter added per day. 
Provision for the storage of 30,000 cu.ft 
of gas has been made by extending the 
rim on one of the floating covers. 

Sludge from the settling tanks will be 
handled by individual sludge pumps each 
of which will be operated through an 
adjustable time switch. 
skimming tanks and from the settling 
tanks will be delivered by gravity to a 
sump in the sludge-control building and 
will be pumped into the digestors. 


‘hard rubber 
line from the 
chlorinators-.. 


is 85 ft. in diameter and 30 ft. 
Che tanks will be equipped with 


The temperature in the tanks 
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Transverse Section 


The digested sludge will be air-dried 
on sand beds. Sixty-eight beds, each 
80 ft. by 100 ft. in plan, have been pro- 
vided. Equipment for cleaning consists 
of two traveling belt conveyors. Each 
ot these conveyors is 200 ft. long and 
vill traverse thirty-four of the beds. 
Sludge will be shoveled into the convey- 
ors by hand and will be deposited either 
into trucks or on stock piles located 
along the sides of the drying area. 


Chemical handling features 


Chemicals will be stored in and fed 
from a building located near the aera- 
tion tank and adjacent to a railroad sid- 
ing. Storage in four steel bins will be 
provided for 200 tons each of pulverized 
quick lime and copperas. Pneumatic 
unloading equipment will be installed to 


Structure symmetrical around this axis. 
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FIG. 5—MIXING BASIN details showing 
preaerators and grease and scum removers. 


handle these chemicals from the cars to 
the storage bins. Provision is made for 
the use of chlorine either from tank cars 
or from ton containers and in either case 
it will be removed as a liquid into heated 
evaporators from which the gas for the 
chlorinators will be obtained. Four solu- 
tion-type chlorinators, each with a ca- 
pacity of 2,000 Ib. per day, will be in- 
stalled and will discharge into a rubber- 
lined header so arranged that the chlor- 
ine may be distributed to the several 
reaction and oxidizing tanks. 

On account of the distance from 
manufacturing points and high freight 
rates, commercial forms of ferric chlor- 
ide and sulphate are too expensive for 
consideration and it is planned to use 
chlorinated copperas and ferric chloride 


Sk. immer 


Ats 


End Detail 


manufactured at the plant from chlorine 
and scrap iron. With chlorine, in tink 
cars at $2.85 per cwt., and scrap 

at $5 per ton it is possible to produce 
ferric-chloride for $37 per ton which 
corresponds to a cost of $0.0568 per |! 
of ferric iron. With copperas at $26 
ton the chlorinated copperas product 
can be produced at a cost of $48 per ti 
of mixed ferric salts or at about $0.077 
per lb. of ferric iron. 

For the manufacture of ferric chloric 
four reaction tanks with false bott: 
of concrete blocks have been provided. 
Iron in the form of crushed tin cans 
lathe runnings or small scrap will ly 
placed in the reaction tanks and a ().34 
per cent solution of chlorine will be in- 
troduced below the false bottom and will 
pass upward through the iron to 
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Section A-A 


FIG. 6—MAGNETITE FILTER of the rec- 

tangular down-flow type, the first installa- 

tion of its kind, will provide 14,000 sq.ft. 
of filter area. 
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irawott line located at the water level. 
fhree of these tanks will be used in 
| and will afford a reaction period 


of 0) min. The fourth unit will be used 
as a standby. There is some doubt as 
to the efficiency of the manufacture of 
chloride in this manner but ex- 
, ce with other installations indicates 
that 4,100 Ib. of iron may be put into 
lution per day under the conditions 
ibed above. Some of this product 
be expected to be in the ferrous 
and in order to oxidize this por- 
the solution from the reaction tanks 
scharged into a final tank where 
additional chlorine may be added. 
While this method of producing ferric 
ride appears to be economical it is 
cumbersome and not lend 
itself to the rapid adjustment which will 
required to meet the rapidly chang- 
ing quantity and quality of the raw sew- 
e, Furthermore the ferric chloride 
produced, is quite dilute (0.5 per cent 
solution) and is impractical. 
Therefore provision has been made for 
feeding copperas into the oxidizing tank 
from dry-feed machines and for feeding 
additional chlorine as needed to make 
up the required dose of ferric iron. 

The plant operation will be directed 
from an administration building which 
will contain offices for the superintendent 
and the chemist as well as a completely- 
equipped sewage laboratory and a gen- 
eral operating room which will accom- 
modate the main switchboard and the 
various recording instruments. The 
basement of the administration building 
will be used as a garage. The various 
plant structures have been designed for 
harmony from an architectural stand- 
point and will be constructed of glazed 
tile. Provision for adequate yard light- 
ing has been made and the grounds will 
be landscaped by the city park depart- 
ment upon the completion of the con- 
struction work. 
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CONSTRUCTION COST OF THE 
DISPOSAL WORKS 


Preliminary clearing and grading at the 


plant site... : $11,900 
Mechanical equipment... 114,351 
General contract............. 1,149,792 
Totals cues icv ace Sacanelod aes ee $1,276,043 


The contract for clearing and grading 
included 25,000 cu.yd. of excavation and 
the removal of trees and a few build- 
ings on the plant site which covers 43.6 
acres, 

The mechanical equipment which was 
purchased direct from manufacturers 
prior to the design of the structures cost 


$114,351 and includes the following 
items: Three mechanically cleaned bar 
screens with individual shredders; 


equipment for two grit chambers; four 
140-ft. circular clarifiers; four floating 
covers for 85-ft. circular digesters; five 
150-g.p.m. centrifugal sludge pumps; 
two traveling belt conveyors with 200-ft. 
span for sludge beds; two chlorinators, 
each to handle 1,000 Ib. of chlorine per 


da 


Peter Kiewit’s Sons Co. of Omaha, 


CONSTRUCTION COST ANALYSIS OF THE 


DENVER SEWAGE TREATMENT WORKS 





Per M.g.d. Cost per 
, Contract Per Daily Volume or Unit of 
Unit Cost Cap. Cap Area Vol. or Area 
Screen plant $34,342 $0. 107 $636 
Grit chambers 27,571 0.086 510 4 
Pre-aseration & mixing tanks 81.023 0.257 1.500 151,200 cu.ft $0.53 
Settling tanks 162,914 0.513 3.020 830,400 cu.ft 0. 20 
Digesters 211,678 0. 660 3,920 681,000 cu ft 0.31 
Filters 255,151 0. 800 4.720 14,000 sq.ft 18. 20 
Chemical bldg 127,380 0. 400 2.360 215,040 cuft 0.59 
Administration bld¢ 57,354 0.180 1,062 84.500 eu ft 0. 68 
Sludge beds 92,928 0.290 1721 544,000 sq.ft 0.17 
Clearing, grading & excavation 64.150 0. 200 1.180 
Sludge pump. sta 14,000 0.044 200 
Miscellaneous structures. fencing & driveways 52,008 0.164 965 
Yard piping Venturi meters & electric wiring 95.544 0.30 1.770 
Total. $1.276.043 $4.02 $23.630 
Neb. has the general contract for the erant were designed by Black & Veatch 


disposal plant and started active opera 
tions the latter part of July. The works 
financed through bond issue and PWA 


consulting engineers, Kansas City, M: 
and construction is being supervised by 


A. K. Vickery, city engineer 


Sound Asphalt Road Mix Made 
With Ordinary Concrete Sand 


Sands suitable for cement concrete make a stable mix for pavement 
by proportioning the bitumen filler to suit voids in the sand 


By F. S. Besson 
Lt.-Col., Corps of Engineers, 
Office of Chief of Engineers, 

Washington, D.C 


URING a period from fifteen to 

twenty years ago, while studying 

the existing asphalt pavements in 
the District of Columbia, pavements at 
that time ranging up to more than forty 
years old, I developed some ideas about 
the technique of hot asphalt mixtures, 
particularly in regard to: The use of 
usual portland cement concrete sands in- 
stead of asphalt sands graded in accord- 
ance with arbitrary sieve analyses; the 
function of 200-mesh filler in asphalt 
mixtures; the elimination of the binder 
course, and the adequacy of a 1-in. as- 
phalt surface on a stable base. 


Actual voidages studied 


Observation of District of Columbia 
sheet asphalt pavements showed that they 
might be divided into three classes— 
cracked, good and waved. 

Naturally, the percentage of bitumen 
required for an asphalt mixture varies 
with the voidage of the mineral aggre- 
gate in the mixture. Accordingly, the 
first step of investigation was along the 
line of aggregate voidages. The labora- 
tory collected a great number of samples 
from the streets, from pavements of all 
ages up to 42 years, and of many differ- 
ent mixtures. Analysis of these samples 
gave a curve drawn with bitumen per- 


centages as ordinates and aggregate 
voidages as abscissas. Samples from 


good pavements fell on this curve; from 
cracked pavements, below the curve; and 
from waved ones, above the curve. How- 
ever, many specimens from poor pave- 
ments, seemed to be abnormal and fell on 
the curve. In fact, the curve measured 
the bitumen-voidage relationship but not 
the bitumen-filler relationship. 

Thus we had trouble immediately, 
when attempting to fix bitumen require- 
ments for untried aggregates, as for ex- 
ample, usual portland cement concrete 
sands, or, to use an extreme example, 
standard Ottawa sand. The sizes of the 
void spaces have more influence on bitu- 
minous mixtures than do void _ per- 
centages. 


Function of filler 


While it may be said that pavement 
mixtures consist of two elements, bitu- 
men and aggregate, the latter really in- 
cludes a third component, filler, which 
may be either limestone dust, portland 
cement, slate dust or other finely divided 
material. The statement often made, that 
filler is added to sand to reduce the void- 
age, is not absolutely correct. For in- 
stance, with Ottawa sand, the voidage 
is nearly constant at 42 per cent for dust 
admixtures of from zero to 40 per cent. 

Generally, with the addition of filler 
there is little change in thé total volume 
of voids, but the individual spaces are 
multiplied in number and decreased in 
size. The bituminous cement is thereby 
spread throughout the mixture in very 
thin films, and is less susceptible to tem- 
perature changes than if it were sub- 








FIG. 1—SURFACE feathered to 4 in. at 
granite block high spot holds firm 


divided among but a few void spaces, 
each of relatively large volume. 

It used to be general sheet asphalt prac- 
tice to adhere to one or another of sev- 
eral well known or patented formulas in 
accordance with specified arbitrary sieve 
analyses. These blended aggregates were 
usually expensive, in some parts of the 
country too costly to be considered. 

I felt that if a sand were good for a 
portland cement concrete mixture, it 
should be good for an asphalt cement 
mixture. Realizing that mixtures made 
with straight portland cement concrete 
sand would be unstable, it was necessary 
to determine how much filler should be 
added to the sand for stabilization. But 
at the time of my investigation, there was 
no method known for the laboratory de- 
termination of the best proportion to 
use. With almost constant voidage, as 
the proportion of filler varied, it was 
evident that the bitumen aggregate curve, 
just constructed, was useless for this filler 
determination, 

Studies of this question of the use of 
portland cement concrete sand with filler 
brought forth the development of a sta- 
bility test. Using samples taken from the 
streets, the laboratory made standard 
compressed blocks and tested them by 
standard impact delivered on a steel pin 
set over the center of each block. The 
tests covered the following temperatures, 
32, 50, 80, 110, and 140 deg. F. 

Mixtures from cracked pavements 
were friable at 32 deg., and the blocks 
broke into small pieces under a single 
blow. At 140 deg. blocks from the 
cracked pavements broke in two under 
the last of four blows, comparing favor- 
ably with specimens for good pave- 
ments tested at lower temperatures. 

Mixtures from waved pavements were 
soft at high temperatures. At 140 deg. 
the pin penetrated under one blow with- 
out cracking the blocks. At 32 deg. 
blocks from these waved pavements 
broke into two or three pieces under the 
last of several blows, comparing favor- 
ably with specimens from good pave- 
ments tested at higher temperatures. 

Specimens from good pavements 
showed less variation with temperature 
than others, being not so brittle at low 
temperatures as specimens from cracked 


FIG. 3—ALLIGATOR CRACKING over a 


soft area in the subgrade 


pavements, nor so soft at high tempera- 
tures as specimens from waved pave- 
ments, 

With the tested specimen from the 
three classes of pavements as standards 
for reference, the laboratory made blocks 
using Potomac River portland cement 
concrete sand mixed with various pro- 
portions of limestone dust. Tests of these 
blocks showed that an admixture of ap- 
proximately 18 per cent limestone dust 
with portland cement concrete sand re- 
sulted in a bituminous mixture with 
laboratory stability equal to that of the 
best mixtures in existing pavements in 
the District of Columbia. 


Test road built 


Having decided upon the correct mix- 
ture from a laboratory viewpoint, it was 
then necessary to lay an experimental 
stretch of pavement for service test. It 
was desirable to take advantage of this 
experimental pavement to test the ideas 
as to the elimination of the binder course, 
and as to the adequacy of a relatively 
thin surface sheet. Since 1886 there 
gradually had grown a persistent thought 
that sheet asphalt pavement must be laid 
with a 14 in. binder course and a 14 in. 
top course. True, the binder course adds 
thickness to the pavement and therefore 
adds strength, but not as much strength 
as can be obtained at less cost by increas- 
ing the strength of the foundation upon 
which the sheet asphalt is laid. With a 


FIG. 2—INCH-THICK LAYER along 
ter keeps its original alignment a! 
perfectly 


3-in. surface, the cost of patel 
greatly increased. For each i 
thickness, a square yard patch r 
approximately one cubic foot of hot : 
ture. 

On 6th St. Southwest, in the D 
of Columbia, was an area of 17,000 
of granite block pavement laid in 
Though occupying an important p 
in the city highway plan, because « 
eral roughness and the many de 
pressions, travel over it was slo 
uncomfortable. Traffic counts s! 


only 330 vehicles from 6:00 a.m. to 


p.m. 
The surfacing gang, in spreading 


newly developed concrete sand a 
mixture, laid l-in. screed boards 
from the gutter. This practice |; 
3-ft. granite block gutter, justifiable 
cause the roadway is 40 ft. wide and 
gutters are occupied only by parked 
hicles. The men on the job gave the old 
street no paint coat prior to spreading tly 
surface mixture; the only preparat 
given the old surface was to remov: 
grass growing in the joints between t! 
granite blocks. They laid the 

ture to varying thicknesses to obt 
true surface. In the depressions th 
laid it to a depth of as much as & i1 
tamping the mixture to obtain good con- 
solidation. In other spots the surtac 
layer was as thin as $ in. with small areas 
of bare blocks showing at the ext: 
high spots. 

Today, inspection can find no ditfer- 
ence in the behavior of the surface course 
because of difference in its thickness 
Fig. 1 shows one of the points where the 
surface tapers to a 4 in. thick around a 
granite block high spot. The thin as- 
phalt layer is as good as when laid 15 
years ago. The condition of the 1-in 
thick edge along the gutter, after 15 
years of service, is shown in Fig. 2. Aiter 
the improvement, traffic on 6th St. in- 
creased immediately. From the previous 
volume of 330 vehicles, 6:00 a.m. to 6:0) 
p.m., the daily average of the week fol- 
lowing, increased to 1,850 vehicles. !’as- 
senger cars multiplied by eight, and 
trucks by five. 

The initial cost of the improvenient 
averaged 70c. per sq.yd. The approxi- 
mate annual cost for maintenance ‘1as 















n $170, or 1c. per sq.yd. Large areas 

e had no maintenance and are in ex- 

lent shape today. On the other hand 

tain areas have had relatively large 

ntenance. These areas contain soft 

its in the subgrade, as for example 
ere old utility cuts exist. 

Fig. 3 shows an area of surface laid 

1 a soft spot. This alligator cracking 

is typical of an unstable subgrade and 

innot be charged against the surface 

mixture. In fact, the tenacity with which 
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the surface stays in place under the un- 
favorable condition, is surprising, be- 
cause when a truck passes over such a 
spot, the pavement flexes like rubber. 
The 6th St. surfacing job is one step 
forward in proving that: (1) Hot asphalt 
mixtures made with inexpensive port- 
land cement concrete sand and a high 
filler content are the equal of any; (2) 
That the binder course should be elimi- 
nated, and (3) Surface mixtures on 
stable bases need be only 1 in. thick. 


Compressive and Flexural Strength 


of Concrete Compared 


By William A. Blanchette 


Highway Enaineer 
U. S. Bureau of Public Roads, 
Washington, D. C. 


S A SUPPLEMENT to existing 
As pertaining to the relation be- 
tween the compressive and flexural 
strength of concrete mixtures, the fol- 
lowing analysis, based on data presented 
in an article entitled “Some new relations 
bearing on concrete mixtures,” published 
in Public Roads for May, 1934 (vol. 15, 
no. 3), reveals some interesting relation- 
ships. The mixture, strength, and water- 
cement ratio data contained in the table 
were taken from table 4 and the slump 
data were taken from table 6 of the above- 
mentioned article in which the materials 
used, the test procedure followed, and the 
results obtained are described in con- 
siderable detail. 

The symbols used in that article and 

repeated here are as follows: 

a = absolute volume of fine aggre- 
gate ina unit volume of freshly 
placed concrete 

b = absolute volume of coarse ag- 
gregate in a unit volume of 
freshly placed concrete 


c = absolute volume of cement in a 
unit volume of freshly placed 
concrete. 

b 
b, = == ratio of the ab- 


a - b oe c 
solute volume of coarse ag- 
gregate to the sum of the 
absolute volumes of fine ag- 
gregate, coarse aggregate, and 
cement in a unit volume of 
freshly placed concrete. 
Relative water content w 1s expressed 
in terms of the basic water content 
(1.00), which basic water content rep- 
resents that volume of water which 
results in maximum density in the mix- 
ture. 

The table shows for every mixture used 
the ratios of the solid ingredients, the 
relative water content, the compressive 
and flexural strength, the ratio of com- 
pressive to flexural strength, the water- 


3.50 


Ratio of Compressive to Flexural Strength 


39 %40 160 


180 200 220 240 260 
Water-Cement Ratio-By Absolute Volume 


FIG. 1—EFFECT of water-cement ratio on 
the ratio of compressive to flexural strength. 


~ ‘Relative 


CONCRETE TEST SPECIMEN DATA 
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FIG. 2—COMPARISON of flexural and 
compressive strengths of mixes made with 
various water-cement ratios. 


FIG. 3—WATER-CEMENT RATIO- 
CURVES for both compressive and flexural 
Strengths. 
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Flexural Strength-Lb. /Sa.!In 
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Ratio of 
water Compressive Flexural compressive Water- 

content strength! strength: to flexural cement Slump 
ae b: Ww Ib. persq.in. Ib. persq.in. strength ratio In. 
2.00 45 1.00 4,716 771 6.12 1.47 1.50 
2:00 750 1.00 4.782 766 6.24 1.50 2.50 
2.00 "55 1.00 4314 766 5.63 1.53 1.50 
2.00 45 1.10 4,432 733 6.05 1.63 5.00 i 
2.00 50 1.10 3,975 773 5.14 1.67 5.50 
2.00 155 110 3544 692 5.12 1.70 4.50 
2.00 45 1.20 3,861 690 5. 60 1.80 7.00 
2.00 "50 1.20 3,295 674 4.89 1.84 7.00 
2.00 55 1.20 3061 675 4.53 1.88 6.50 
2.50 45 1.00 “3,546 723 4.90 173 2.00 
2.50 :50 1.00 3,760 696 5. 40 1.81 1.50 
2.50 55 1.00 3.514 684 5.14 1. 86 1.50 
2.50 45 1.10 3,235 694 4. 66 1.92 5.00 
2.50 50 1.10 2958 600 4.93 2.00 4.50 
2.50 55 110 2.946 605 4.87 2.06 5.00 
2.50 45 1.20 2,721 648 4.20 2.12 7.50 
2.50 "50 1. 20 2105 529 3.98 2.21 7.50 
2.50 ‘55 1. 20 1.864 507 3.68 2.27 6.50 
3.00 45 1.00 2,951 620 4.76 2.06 1.00 
300 50 1.00 2.478 571 4.34 2.11 2.00 
3.00 "55 1.00 2776 581 4.78 2.17 2.00 
3.00 5 ‘ae: | 552 4.61 2.28 4.00 
3.00 50 1.10 2011 492 4.09 2.35 4.50 
3.00 55 1.10 11991 480 4.15 2.40 5.00 
3.00 45 1.20 1,807 490 3.69 2.48 6. 50 
3.00 :50 1.20 1,290 410 3.15 2.59 7.50 
3.00 °55 1. 20 1,353 384 3.52 2. 66 7.00 


1Each value is average of 6 cylinder breaks. ‘*Each value is average of 6 beam breaks, 3 breaks on each of 


2 beams. *By absolute volume. 
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cement ratio by absolute volume, and the 
slump. Figs. 1, 2, and 3 are drawn from 
data contained in the table. The same 
brand of cement and the same kind of fine 
and coarse aggregate were used in all 
mixtures. The fine aggregate was sand 
and the coarse ags 


ggregate was crushed 
\ll specimens were tested at 
I 


the age of 28 days 


limestone. 
dae . aaa " » ] e 
»cams were tested as 
cantilevers 

In Fig. 1 the ratio of compressive to 
flexural strength for each of 27 different 
concrete mixtures is plotted as ordinate 
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against the corresponding water-cement 
ratio as abscissa. The three values of b, 
for each value of a/c and relative water 
content are joined by lines. The full line 
extending diagonally across the figure 
represents the average relation between 
the ratio of compressive to flexural 
strength and the water-cement ratio. It 
shows that the ratio of compressive to 
flexural strength decreases as the water- 
cement ratio increases. 

In Fig. 2 the compressive strength of 
each mixture is plotted as ordinate 





Long Span Steel Arches 


Incorporate Sawtooth Roof 


Unique design for airplane assembly plant in California assures 
adequate light over 285 x 296-ft. columnless area—Top chords of 
arches, left outside of building, are boxed in sheet metal housings. 


XPANSION of the Douglas Ai: 
craft Co. at Santa Monica, Calif., 
undertaken last fall, called for 
providing some 350,000 sq.ft. of addi- 
tional floor space for manufacturing 
purposes. Part of this, to be used as a 
final airplane assembly building, was 


located on a 285x296-ft. area at the 
east end of the existing row of buildings. 
Analysis of the problem suggested the 
advisability of housing this area so as 





to carry the roof on steel arches span- 
ning the full width, thus eliminating all 
interior columns and giving a door 
opening to the flying field 250 ft. wide 
by 35 ft. high. 

A roof design was worked out which 
gave uniform lighting and the other 


FIG. 1—ERECTING THE TRUSSES with 
20-ton guy derricks. Crown pin connection 
made by rotating the ribs on lower pin by 
means of jacks set under wooden shores 
beneath the haunch. 








against the corresponding — th 
strength as abscissa. Lines join th 
values of b, as in Fig 1. The full diag 
line is established by the averages | 
coordinates of the plotted points 
figure shows that for a decrease 11 
pressive strength of about 68 pei 
there is a corresponding decrea 
flexural strentgh of about 44 per cent 
this particular test the water-c 
ratio had less effect on the fi 
strength than on_ the 
strength. 


compre 


idvantages of sawtooth roof panel c 


struction in combination with 
hinged arch roof trusses. This 
done by putting the sawtooth cons 
tion within the truss itself, leaving 
top chord exposed. Six of the t 
hinged arch trusses were used, sp. 
485 ft. apart. The street end ot 
building is closed with a framing 
columns, struts, girts and corruga 
iron siding. With a view to future 
tension at the opposite (flying fie! 
end of the building, the arch truss « 
the doorway was made similar to 
intermediate arches. 

The shape of the arch framing 


such that although the outside to out- 


side width is 285 ft., the span betwe: 
centers of the lower pins is 274 ft. 2 
The arch truss members are all roll 
beams, 12 in. wide varying in weig 
up to 120 Ib. per foot, except for 10 
beams used for members on one side 
the center hinge pin and in one mem) 


at the lower pin where it was desi! 


8 
4 


me 


wise 
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Lire of sawtooth roof and gutters. 


Elevation of Arch Truss 
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Section B-B 
Bottom Pin and Tie 


able to permit use of the beam flanges 
n pin bearing. Members are connected 
hy double gusset plates riveted outside 
of the beam flanges, in addition to 
which bent plates are riveted to the 
webs at some of the joints. 

In general, vertical web members of 
the arches are spaced 16 ft. 10 in. apart 
and the web diagonals are all on the 
same slope; in other words, are parallel 
(see Fig. 2). Within the angles thus 
iormed by the web members a complete 

iwtooth roof is built up below the top 
chord of the arch. The top chords left 
exposed above the roofing are boxed in 
by sheet metal housings 25 in. square 
which form counter-flashings at the 
upper edge of each sawtooth bay and 
vive to the general appearance of the 
building an effect resembling flying 
buttresses. 

Transverse roof trusses are framed 
hetween arch web verticals, and the 

iwtooth roof slope is in the plane of 
the arch web diagonals. Intermediate 
oof beams are framed at the third point 
f the roof trusses, from the top chord 
joints to bottom chord joints of the ad- 
jacent roof truss next higher. The 
slope of continuous monitor windows in 
cach sawtooth bay is normal to the 
roof slope, so that in each bay gutters 
ire carried to the ends of the building 
through the arches without interference 


~---— 5 “extra heavy 
stee/ pipe 


Section C-C ™~.. 
Housing for 
Exposed Top Chord 


FIG. 2—STRUCTURAL DETAILS of new 
assembly building for Douglas Aircraft Co., 
at Santa Monica, Calif. 


with gusset plates at the lower arch 
chord joints. 

The thrust of each arch is carried 
across the building in the floor through 
a 34-in. steel rod provided with upset 
threaded turnbuckle joints at splices, 
which were put in to get convenient 
shipping lengths. At either end the 
rod terminates in the lower hinge pin 
assembly through an upset screw, nut 
and plate, as shown in Fig. 2. 

All framing, guides and canopy over 
the doorway are suspended from the 
end arch; a truss 10 ft. in depth in a 
herizontal plane is located directly 
above the clear door opening. At four 
intermediate points this truss is sup- 
ported by cantilever frames which trans- 
mit wind load up to the roof bracing 
system. The closed end of the building 
is similarly braced to reduce the size 
and weight of the end wall columns. 

Diagonal bracing is placed in all saw- 
tooth bays in the plane of the sloping 
roof so that intermediate roof beams 
at third points between arch trusses 
act as members of the bracing sys- 
tem. Wind at the ends of the build- 
ing and earthquake load is thus trans- 
mitted by zig-zag travel through each 
intermediate vertical sub-truss from the 
ridge to the eave, into eave sub-trusses 


Sawtooth Roof Detail 


“Bottom oper except on South end arch 


14 ft. deep. below which, in alternate 
bays, rod bracings (3 in. in diameter) 
carry down to welded plate bearings in 
concrete footings. The bottom chord 
of the eave sub-truss also is a chord of 
a horizontal truss equal in depth to the 
full width of the arch at that elevation 
and running the full building length. 
The doorway is closed by sixteen 
sliding panels each 15 ft. 10 in. wide 
and 35 ft. high, operating on eight 
tracks. These panels nest outside the 
jambs without projecting beyond the 
corners of the building. The panels are 
riveted structural frames 6 in. thick 
covered with galvanized sheet metal and 
are equipped with ball bearing hangar 
door rollers. Three of the panels have 
pilot doors and each panel has about 
180 sq.ft. of fixed steel window sash. 


Erection methods 


The steel arches were erected by two 
20-ton guy derricks with 110-ft. masts 
aided by a crawler crane with a 90-ft. 
boom and a 10-ft. gaff. The haunch sec- 
tions of each arch rib were set in place on 
the bases in pairs, where they were ro- 
tated 9 in. out of plumb in the direction 
away from the center of the building. The 
remainder of each arch rib, delivered 
to the job in three sections, was assem- 
bled and riveted into a single piece be- 
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FIG. 1—SAWTOOTH roof being erected on a series of 274-ft. span trusses. The top chord, out- 


side of the roof construction is housed against the weather. 


fore raising. This assembly was 
checked for over-all length and shape 
by stretching a piano wire from the 
lower end to the crown pin hole and 
measuring ordinates from this wire to 
working points at lower chord joints. 
The rib sections then were raised in 
pairs and connections to the haunch 
sections were firmly pinned and bolted. 
The haunch sections were supported by 
shores on 25-ton jacks; the jacks were 
slacked off while the derricks lowere1 
the ribs, to allow insertion of the crown 
pin. 

The first arch thus erected was guyed 
by {-in. cables, which were adjusted by 
turnbuckles to bring the arch to a ver- 
tical position. Then the derricks were 


Note full width door opening. 


moved back one bay and the operation 
was repeated. After setting the first arch 
the derricks remained connected to the 
ribs until the crawler crane had filled 
in sub-trusses, rafters and bracings suf- 
ficient to hold the arches in place. All 
window framing, girts, etc., were raised 
by an air hoist with runner line to the 
roof. Over the entire area all guy 
anchors, dead-men, etc., were so located 
as to permit derrick moves without 
changing the length of the guys. 
Before erection of the superstructure 
the bases were set and the tie rods were 
put in, with turnbuckles pulled up, so 
that one line of bases was in the ex- 
treme position (toward the center of the 
building) permitted by slotted anchor 





holes. The effect was that the rods 
all the horizontal thrust without 
on the anchor bolts. As the load 
applied, the bases were moved ou 
insure putting stress into the rods \ 
out friction between bases and fou 
tion. 

The arch rib sections as raised by 
derrick weighed about 16 tons 
Predetermined lengths of cable en: 
the erector to hold the arch sect 
with the upper ends just high enou; 
clear and to permit final closu 
lowering them in rotation about 
lower pins. In detailing the struct 
steel, special provision was mad 
allow for deflections caused by 
load, particularly to adjust the ele\ 
ot door guides. Deflection of the a: 
closely approached the calculated c! 
in shape. 

Each arch truss weighed 43 tons 
the total amount of metal in the 
pleted steel frame structure, inclu 
the hangar doors, was 870 ton 
about 20.6 lb. per sq.ft. of ground 
covered. 


Personnel 


Donald W. Douglas, pres 
Douglas Aircraft Co., Inc., was in 
eral charge of the plant additions \ 
have been carried out under the dir 
tion of F. W. Conant of the Dou; 
organization. The structures were (| 
signed by the firm of Edward ( 
Taylor and Ellis Wing Taylor, a: 
tects and engineers, Los Angeles, w! 
staff engaged on engineering and arc! 
tectural design comprised Curt 
Mueller, L. A. Ward, Stanley Gund 
son and E. P. Rankin, Jr. S. B. Barne- 
consulting structural engineer, part 
pated in preliminary studies. Structu 
steel for the hangar was fabricated ; 
erected by the Los Angeles shops of | 
Bethlehem Steel Co. 


Clay in Suspension Decreases Scouring of River Bed 


HAT CLEAR WATER ina swiftly- 

flowing river has a greater scouring 
effect on the sandy bed of the stream than 
muddy water is the conclusion of engi- 
neers at the National Bureau of Stand- 
ards, Department of Commerce, who 
have studied this matter for a year in a 
miniature river constructed in the Na- 
tional Hydraulic Laboratory. 

The particles of clay or silt carried in 
suspension tend to cement together the 
particles of sand which comprise the bed 
of the stream. In order to cause the same 
amount of scouring with muddy water as 
with clear water it was found necessary 
in the tests to make the muddy water 
flow from 10 to 25 per cent faster than 
the clear water, depending upon the 
coarseness of the sand of which the bed 
was composed. 

This investigation, the results of which 
were published in the August number of 
the Journal of Research of the National 


Bureau of Standards, was undertaken at 
the request of the Bureau of Reclama- 
tion as part of its studies in connec- 
tion with Boulder Dam. The Colo- 
rado River carries a tremendous load of 
fine sharp sand, and a great burden of still 
finer particles of clay or silt. The silt 
is so light and fine that it is carried along 
for miles without dropping to the bottom. 
Occasionally the amount of this silt be- 
comes as much as 10 per cent of the total 
weight of the water. Meanwhile the fine 
sand of the river bed is dug up by eddy 
currents and is pushed along, remaining 
on the bed itself most of the time. The 
great dam has created a lake nearly 115 
miles long above the dam which will 
serve as a stilling basin in which the 
river will first drop its load of sand, and 
then more gradually its load of suspended 
silt. 

The problem that confronted the Bu- 
reau of Reclamation was: “What effect 


will the water, robbed of its protecting 
load of silt, have when it strikes the fi 
sand in the river bed below the dam? | 
there reason to suppose that it may scou 
the river bed below the level establis! 
by the mud-laden stream that flowed 
there before the dam was built ?” 

This is the problem that the engineers 
of the National Bureau of Standards w: 
asked to study in their laboratory wh: 
they had set up a sloping wooden flunx 
40 ft. long, 20 in. wide, and containing t! 
model sand bed 8 ft. long made of sand 
obtained from the actual bed of the Co! 
ado River. 

An exact answer to the question is 10! 
possible under the present state of hy- 
draulic knowledge, but the results of t! 
investigation indicate that a great 
scouring away of the sand bed may | 
expected in the Colorado River when 
clear water flows over its bed than w: 
the case with the original muddy rive! 
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FIG. THE HORTHY MIKLOS BRIDGE at Budapest is notable for its small rise-span ratio. 


Aesthetic considerations called for a low bridge 


but navigation requirements made a fairly high underclearance necessary over the main channel. 


Shallow Continuous Trusses 
For Budapest Bridge 


New crossing of Danube contains a center span of 500 ft. whose 
center depth is only 13 ft.—Four trusses carry 51-ft. roadway 


By F. L. Ehasz 
Instructor in Civil Engineering, 
Lehigh University, Bethlehem, Pa. 


NEW HIGHWAY BRIDGE of 
A voit proportions is under con- 

struction over the Danube River 
in Budapest, Hungary. Known as the 
Horthy Miklos Bridge in commemora- 
tion of the tenth anniversary of rule of 
the Regent of Hungary, the new struc- 
ture consists of three continuous spans, 
the center span of 500 ft. having the 
unusually small rise-span ratio of 1:38. 
The location of the new structure is 
shown in Fig. 2 in relation to the two 
railroad and four highway bridges that 
now cross the Danube at Budapest. The 
new bridge provides a continuation of 
the busiest street of the city and will 
relieve congestion on the Ferenc Jozsef 
bridge, immediately upstream. 

The Horthy Miklos bridge is of con- 
tinuous Warren deck-truss type with 
verticals and curved lower chords. This 
type was selected because the architec- 
ture of the buildings on the Pest bank 
will undoubtedly have a better effect 
with an unobstructed view. The suspen- 
sion-type was considered and rejected 
‘iter a careful economic comparison in- 
dicated a superiority for the continuous 
bridge. Furthermore, a deck structure 


suits the surroundings because of the 
level country on both sides of the Dan- 
ube at this point. The Warren webbing 
is desirable for alternating stresses. 
Graceful appearance and shop economy 
are achieved by the symmetry of design. 

The theoretical depth of the 500-ft. 
central span is 13 ft. or about 1/38 of 
the length. This small ratio makes the 
structure audacious and _ interesting. 
Hitherto, bridges with small ratios have 
been built in Europe, especially in Ger- 
many, but not for such long spans as 
those of the Horthy Miklos Bridge. An- 
other variation from common practice 
may be found in the shape of the lower 
chord, which is usually straight and has 
elbows only near the piers. This struc- 
ture has curved lower chords, to satisfy 
navigation requirements and at the same 
time to minimize the height of the road- 
way, thereby reducing the cost of em- 
bankment on the Buda shore. 

Deflection under capacity loading is 
comparatively large because of the shal- 
low truss depth, being about 1/600 of 
the span. This is not unsafe, however, 
because there are four main trusses 
which are rarely loaded to capacity 
simultaneously. The steel of which the 
bridge is being built has an elastic limit 
of 34,200 lb. per sq.in. and an ultimate 
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FIG. 2—THE BRIDGES of Budapest show- 
ing the location of the new Horthy Miklos 
crossing 


strength of 51,000-64,000 Ib. per sq.in. 
It has a prescribed elongation of 20-27 
per cent and the allowable 
20,000 Ib. per sq.in. This soft grade ot 
steel is advantageous for the structure 
because members of large cross-sec- 
tion, which are favorable for the deflec- 
tion, are necessary. Besides, in Hun- 
gary, where consumption of steel is 
small, more elastic material is so expen- 
sive that its use is seldom economical 
even for large spans. 

The bridge will carry two trolley 
tracks in the middle section of the road- 
way and four vehicular lanes. Sidewalks, 
114 ft. wide, flank the outer vehicular 
lanes on both sides of the bridge. The 
construction shown in Fig, 4 is eco- 
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FIG. 3—SHALLOW continuous truss bridge under construction over the Danube River in Budapest, Hungary. Rise-span ratio of 
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FIG. 4—FOUR TRUSSES with substantial 

sway braciag comprise the main structure. 

The deck consists of concrete-filled steel 
troughs and wood blocks. 


500 ft. center span is only 1:38. 


nomical in spite of the shallow depth 
because heavy floorbeams are avoided. 
The floor is carried by 17- and 21-ift. 
span cross-beams, spaced 4 to 6 ft. apart. 
Advantageous load distribution and rig- 
idity are secured by upper and lower 
chord braces and by swaybraces at all 
vertical members. 

Foundation problems were not diffi- 
cult, pneumatic caissons, about 100 ft. 
long and 30 ft. wide, being employed in 
the building of the piers. In the pre- 
liminary investigation of soil conditions 
on the Buda shore, a sulphate content 
of 300-400 milligrams per liter was 
found in the ground water. Protective 
measures applied to the substructure are 
provided by two layers of bitumen and a 
4-in. coating of bauxite which covers 
the waterproofing. The rest of the sub- 
structure consists of concrete with trass 


Better Mixer Charging Control 


Improves Quality of Concrete 


Higher average strength, fewer erratics and greatly in- 
creased uniformity of product result from studies of charg- 
ing procedure still under way at Grand Coulee Dam 


JTABLE IMPROVEMENT in 
the quality of concrete has been 


effected as the result of a series 
of studies on mixer charging procedure 
at Grand Coulee Dam. Instead of visual 
inspection, the usual method of judging 
mix quality, job samples are taken from 
different parts of the mixer and water/ 
cement and sand/cement ratios in each 
sample are reduced to an “efficiency 
factor.” Thus a very accurate basis was 
available for comparing results when 
methods and even the equipment were 
varied to improve conditions. Certain 
fundamentals as to the proper methods 
of charging were worked out in the 
process of developing what amounts to 
a new technique in concrete mixer charg- 
ing. Operation under the methods that 
grew out of these studies has resulted 
in producing a concrete which uniformly 
shows a mixer efficiency factor exceed- 
ing 90 per cent. This is a definitely 





established index of the effectiveness of 
the mixing which, it is believed, easily 
might fall as low as 70 per cent in the 
absence of accurate determinations and 
under the old method of depending upon 
visual inspection. Higher average 
strengths and a lower percentage of 
erratics have been obtained than are 
believed to be feasible without the im- 
provements in charging procedure and 
control described in the following. 
Although the results obtained to date 
are rated as tentative and experimental, 
such excellent progress has been made 
that a very definite technique in charg- 
ing the mixer has been established and is 
producing concrete of a highly satis- 
factory quality and will be continued as 
now in use unless continuation of the 
studies brings out means of still further 
improvement. The arrangement of the 
mixing plant at Grand Coulee Dam was 
described in ENR, Jan. 23, 1936, p. 119. 


as admixture, to make a denser and 
economical mix. 

The expenses of the project are | 
met partly by state funds and ; 
by the income of a 1.25 per cent 
tional fee on all real estate transact 
Foundations are complete and one 
is erected, so that completion is exp 
next year, 

This project is being carried o1 
the bridge department of the Hungaria 
department of public works. In 1930 4 
competition was held with the plan oj 
adopting the design of the winner. Att 
the competition, however, the go 
ing conditions were changed somew! 
and another design prepared by the 
of the bridge department was adopt 
P. Algay-Hubert, consulting engi 
for the state government, is the 
designing engineer. 


Close observation of mixer opera! 
in the early stages of the Grand Cou! 
work indicated that relatively 
periods of mixing were required to 
tain a high quality product. It was 1 
determined to make a series of ex; 
ments in the operations of charging and 
mixing. To carry these on effectively 
some exact method of comparison 
required. Accordingly, samples 
taken from three different locations 
the mixer (front, center and back) jor 
different mixing periods and with differ- 
ent methods of charging. 

The mortar from these samples \ 
analyzed for sand/cement and wat 
cement ratios and the leanest in sand or 
water in each group of three was rated 
as 100 per cent; the other two were given 
a correspondingly higher percentage in 
accordance with their contents. A sample 
that showed not more than a 10 per cent 
variation from the leanest of the th: 
was rated as A, less than 15 was rated as 
B and less than 20 was rated as C. One- 
third the sum of the percentages of al! 
batches tested which were rated as 4, 
B and C was used as the efficiency factor 
for the group. (These low variations 
were obtained only after much exper'- 
ment.) The combined efficiency factors 
for sand/cement and water/cement ratios 
was used as the efficiency factor for the 
mix. Of these two ratios it is to be noted 
that the water/cement is more important 


in terms of strength and that the sand/ 
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is of importance primarily from 
the workability standpoint. 
L-ing these methods of determination 
pecified mixing time in the month of 
February, when the concrete studies be- 
in. gave only a 47 per cent efficiency 
(this low figure may have been the 
t of a combination of charging pro- 
‘e and other unregulated factors ), 
| March 76 per cent, April 74 per cent, 
May, 73 per cent. At this point. the 
in the mixer were modified with 
the resultant immediate increase in the 
eflicieney factor to 89 per cent. In the 
th of June it was 92 per cent and 
ince then has been maintained in excess 
{90 per cent most of the time. 
From the foregoing it is not to be as- 
sumed that the lower quality concrete 
ixes went into the dam. The figures 
viven are for the specified mixing time 
vhich permits of a 3-min. complete cycle 
in the mixer operation. During these 
periods of low efficiency factors the mix- 
ing was continued long enough after 
taking the samples, to obtain the quality 
of mix required; this was as long as 15 
min. in some cases. By the time all the 
improvements had been put into effect 
the desired results could be obtained in 
even less than the specified 25-min, mix- 
ing time. 


Test samples 


\t the outset the samples were ob- 
tained by stopping the mixer and having 
aman crawl inside to take the samples at 
the specified locations within the mixer. 
\fter the improvement in mixing it was 
found that it was satisfactory to take 
samples from the stream of material be- 
ing dumped from the mixer. The sam- 
ples are about 1,000 gram size and are 
taken at different times during the dis- 
charge. The samples are weighed in air 
and in water, washed through a 100- 
mesh screen and the rejects reweighed 
in water. In the specified standard mix 
the sand-cement ratio runs 1:2.7 Five 
per cent of the sand may pass through 
a 100-mesh screen. 

\n unusual feature of materials used 
on this job is that samples containing silt 
gave higher strength than did test speci- 
mens made with clean aggregates. In 
other words, the percentages of silt that 
sometimes may have a very bad effect, 
in this case gave an increase in strength 
at some ages. It was thought that this 
night be caused by some puzzolanic ef- 
fect or perhaps by cutting down the 
water-cement ratio. About 14 per cent 
of the sand used in the Grand Coulee mix 
will pass through the 200-mesh screen. 
Specifications call for the fineness modu- 
lus of the sand to be between 2.50 and 
3.00. The materials plant is constructed 
in such a way that the fineness modulus 
is maintained between 2.65 and 2.85. 

\t the start of the investigation sam- 
ples taken from front, center and back 
of the mixer sometimes varied by 400 
or 500 per cent. Even visual inspection 
showed the incomplete nature of the mix 
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and it was under these conditions that 
mixing was continuetl in some instances 
as long as 15 min. This long period ot 
mixing required to get results was as 
cribed to segregation of material in dit 
ferent locations or zones in the mixer 
This zoning, in turn, appeared to be the 
result of the sequence in the admission 
of materials as used at the outset. For 
example, under certain conditions there 
was a very decided tendency for an ex 
cess of sand to lodge at the front of the 
mixer. procedure 
were designed to compensate for 
tendencies. 


The changes in the 


these 


Charging procedure 


The substance of conclusions resulting 
from the tests and observations is that 
procedure involves the 
Water 
into the empty mixer first in quantity up 
to 10 or 15 per cent of the total water 
charge. The admission of water should 
continue uniformly all through the charg- 
ing period with about 10 per cent follow- 
ing the last of the aggregate. This se- 
quence facilitates the flow of material 
in the mixer, and clears out anything 
that otherwise might lodge in the throat 
of the mixer from the last of the charging 
After the initial water admis- 
sion, sand and cement should be admitted 
together and at a constant rate through- 
out the period required to complete the 
charge of sand and cement. If the rate 
of admission of either sand or cement is 
to vary, the variation should be the same 
for hoth these ingredients, thus making 
sure that they enter in the same propor- 
tions throughout the period of their ad- 
mission. The coarse aggregate should 
not start until at least a second or two 
after the sand and cement flow has 
started. Asa practical matter the coarse 
aggregate goes in less uniformly than the 
sand, cement and water but this is unim- 
portant so long as a part of the sand and 
cement charge has gone in first. 

After these fundamentals were deter- 
mined, the desired rate of admission was 
set on the automatic controls. Thus the 
predetermined rates of admission are 
automatically accomplished when the 
hatch operator pushes the control buttons 
that combine ingredients in any of the 
five standard proportions. 

On the installation at Grand Coulee 
the consistency meters similar to those 
developed for Boulder Dam are in- 
stalled. These are indicators which re- 
cord power variations required to rotate 
the mixers, and can be interpreted to in- 
dicate changes of slump. They are, in 
principle, recording wattmeters on the 
motors which turn the mixer. The under- 
lying principle is that the power required 
for turning the mixer varies with the 
water content of the mix. Under con- 
ditions of operation at Grand Coulee and 
in accordance with specifications, the 
slump very closely follows the 24-in. line. 
If the moisture content in the sand 
changes, the quantity of water per batch 
is changed to correspond. Ordinarily a 


proper charging 


follow ing sequence ? should go 


process. 


l-in. slump change wil 
change of about 40 Ib. of water per 4-vard 
1 


match. 
Tests of the finished product 


Specifications call for a conerete 
strength of 3,800 Ib. after 28 davs in 
6x12-in. cylinders made after removin 
the heavy aggre 
or 2,900 Ib 


gate by wet screening 
in 24x48 
linders. The concrete has been run 
about 5,200 Ib. in 28 davs. With 
gh-strength results and high uni 
made possible by effective mix 
} uggested that there 
would be less hazard than otherwise in 
cutting down the 


what. 


iy Mass concrete 
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Grand Coulee Dam is being constructed 
tor the U. S. Bureau of Reclamation, 
R. F. Walter, Denver, chief engineer: 
F. A. Banks, construction engineer, 
Grand Coulee project; O. G. Patch is 
technician. Contract for the 
construction is being carried out by the 


concrete 


M.W.A.K. Co.; George H. Atkinson, 
general manager, C. D. Riddle. chief 


engineer. 
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Construction’s Place 
In the WPA Program 


N THE first of September the 

Works Progress Administration had 
completed or had under way 59,000 con 
struction projects. These construction 
projects represent more than half of the 
total of all projects on the WPA pro 
gram. Structures which were built, 
repaired, or improved under WPA proj 
ects include 6,200 school buildings, 130, 
000 miles of road, 5,000 water systems, 
2,200 water conservation and irrigation 
structures, and 550 airports. A tabula- 
tion is given below of the number and 
cost of construction projects of different 
tvpes. The costs given include materials 
purchased by sponsors of projects and 
rental of hired equipment. The cost 
does not include any allowance for equip 
ment owned and furnished by the spon- 
sors, 


WPA CONSTRUCTION PROJECTS 


No. of Cost of 
Classification projects project 
Roads and 
streets ..c.e. 
Public buildings 1: 
Parks, ete. 5 
Conservation 
Waterworks and 


$45,952,000 
27,297,000 
20,601,000 
6,817,000 


to 


eeee 





sewers 24,065,000 
RIAD oa 6 wae 1,156,000 
Unclassified .... 13,112,000 

Total ..cses 142,000,000 


The 2,063,000 men employed on con- 
struction projects represent more than 
two-thirds of the 2,952,000 men em- 
ployed by the works program of the 
WPA. Of those employed on construc- 
tion projects, 1,761,000 were unskilled 
workers; 16,000 were engineers; the re- 
mainder were in clerical and supervising 
positions. 
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Writing a Highway Constitution 


Procedure followed in preparing a fundamental road- 


improvement plan for New York state 


FOR A NUMBER OF YEARS, con- 
sciousness of the need of established 
constitutions for highway gevern- 
ment has been increasing. Now ac- 
tion is being taken. All but half a 
score of state highway departments 
cooperating with the federal Bureau 
of Public Roads are making high- 
way inventories and economic traffic 
surveys as a basis for systematic 
planning of road improvement and 
operation. New York state, inde- 
pendent of the present general pro- 
gram has progressed a step further 
and formulated a fundamental law 
of action—the first state highway con- 
stitution. As a criterion for definite 
planning by other states as their in- 
ventories and surveys are completed, 
the procedure and course of reason- 
ing in developing the New York plan 
has suggestive value and a definite 
place in this serics of discussions of 
current highway problems. Authority 
has been put behind the publication by 
securing as the author the enginecr un- 
der whose technical direction the ex- 
tensive accumulation of data was ob- 
taincd and the results analysed and 
coordinated into a formal plan for 
legislative action. A narrative of crea- 
tive work of exceptional interest and 
value is presented in the pages that 
follow. —EDpITor. 


HE need for adopting a compre- 

hensive highway policy extending 

over a reasonable period of years 
with a method of financing, has long been 
apparent in many states. Highway con- 
struction has not kept pace with the de- 
velopment of the automotive industry 
and motor vehicle transportation. The 
day is gone when the highway engineer 
may endeavor to dictate, through high- 
way design, the number of motor ve- 
hicles that may pass over the highways 
or the speeds at which they may 
travel. The public demands automobiles 
equipped to furnish speedy transporta- 
tion and the manufacturer has responded 
to this demand. Within reasonable 
limits, it is the function of the highway 
engineer to provide the roadbed over 
which this ever increasing number of 
fast motor vehicles may travel in com- 
fort and in safety, and this can never be 


By Roy G. Finch 
Executive Engineer 
New York State Highway Survey Committee 
Albany, N. ¥ 


accomplished in a satisfactory manner 
until a fundamental plan for highway 
construction that looks well into the fu- 
ture, and a method for financing such a 
plan, have been adopted. 


A plan undertaken 


In New York state there was created 
in 1934 by joint resolution of the legisla- 
ture, the State Highway Survey Com- 
mittee. On this committee were mem- 
bers from both the Senate and Assembly, 
the Superintendent of Public Works, the 
Commissioner of Highways and three 
citizens of the state representing re- 
spectively agricultural interests, cities 
and automobile owners. Senator George 
R. Fearon is chairman of the committee. 
The purpose of this committee, as set 
forth in the resolution creating it, was 
to make a state-wide survey of road and 
traffic conditions with respect to the 
construction of streets and highways 
and to ascertain the facts with regard 
to volume, character and distribution of 
trafic. It was also directed to make an 
economic survey to reveal sources of 
highway revenues to the end that high- 
way construction both rural and urban, 
might be considered in accordance with 
the facts, and funds equitably distrib- 
uted. In brief, this committee was di- 
rected to assemble the data and ascer- 
tain the facts to make it possible for the 
legislature to determine a sound future 
highway policy embracing a_ rational 
program and a method of financing it. 


Mileage and financing checked 


In approaching the problem, it was 
necessary to ascertain first the mileage 
of the highways, roads and streets in 
the state and to know something about 
the appropriations which had been made 
by the state, and the apportionment of 
federal funds made available for high- 
way purposes over a period of years. 
This information is summarized in 
Tables I and II. With these recorded 


data special surveys and _ inventories 
were undertaken. 
A determination of the amount of 


work performed or service render 
the various highways was obt 
from a traffic census. Over 1,000 
ing stations were established o1 
state system of highways and the 
taken for varying periods in the n 
of February, June, August and N 
ber. At the most important. stat 
trafic was counted for a conti 
period of one week. About 74 pet 
of the counties and 26 per cent o 
cities cooperated in taking traffic c 
at the same time on their respe 
systems of highways and streets. 
Through the cooperation of the Bu- 
reau of Public Roads a road use 
financial survey was made. A tot 
25,000 motor car and truck owne: 
selected as to be representative o 
those in the state, were interviewed 
the results of these interviews ga\ 
picture of the driving habits of 
motor-vehicle owners of the state 
the proportionate use made by the 
dents of the various governmental u 
of the various systems of highways. 
financial survey disclosed the total 
penditures of the governmental unit; 
highways, education, public benetit- 
and government, and how much wa 
pended local'y for each purpose 
how much by the state and county 
each of the units. Generally speaking 
so far as highways are concerned, the 
financial survey reveals the source and 
flow of funds for highway purposes. 


Unimproved roads surveyed 


A survey was made of the unimpro\ 
mileage on both the state and count) 
systems of highways and also the ex- 
tent of the reconstruction which shou 
be undertaken on both systems over 4 
reasonable period of time and the e 
mated cost of performing such work. .\ 
physical inspection was made of 
more than 50,000 miles of town hik 
ways which were classified in the ord 
of their importance for future improv 


ment. A study was made of the need 


arterial and bypass highways in cities 


to relieve congestion caused to a lar: 
extent by through traffic superimpos 
on the local traffic. 

With the factual information ( 
veloped from these surveys and studi 
the data were available on which a con 
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TABLE I—SOURCES OF MONEY AND ANNUAL EXPENDITURES ON NEW YORK HIGHWAYS 
—Federal Rural Pest Roads — Special 
Mainte- Federal govern- Grade Appropriation 
State and mance and ment aid and crossing Large including 
county repairs of emergency bendissue Highway bridges Long Island State aid State aid 
YEAR or s highways State grants sold bridges (Special ) Parkways te counties to towns Total 
1922......seeeeecvcces $239,274 $6,150,000 $6,750,000 $6,204,042 $28,000 $2,251,285 $2,392,822 
1923. ...cccsseneusn bet 3,000, 9,000,000 5,000,000 4,928,597 200,000 625,000 2,365,680 2,489,500 
1026. .. :vsveus bawenee 3,000,000 12,000,000 5,000,000 3,251,515 450,000 2,336,475 2,547,044 
ns paeeebie'e 3,000,000 14,650,000 8,000,000 3,663,105 35,000 2,416,243 2.620, 326 
oenedanereos 3,000,000 16,500,000 6,000,000 3,689,881 2,200,000 1,133,000 2,400,170 2.711.260 
] .cssscunwosaneene 3,000,000 18,000,000 6,000,000 3,647,604 $3,000,000 3,225,000 2,980,000 2,400,070 2,908,760 
1928... .ccccccsensesse 4,000,000 20,000,000 7,000,000 3,635,217 No details 3,000,000 200,000 4,825,000 2,376,390 3,098,077 
).. crotn ee ean 9,400,000 20,550,000 7,000,000 3,629,879 3,000,000 2,500,000 6,104,900 2,392,200 3,348,180 
jun sesecsewse 9,400,000 22,550,000 7,000,000 3,617,748 6,154,000 2,845,200 2,104,240 3,448,146 
envstepeses in 17,000,000 23,250,566 16,079,080 6,000,000 3,000,000 1,345,000 2,106,147 4,021,599 
) .ccoeknoeaeeanee 1,612,000 13,000,000 12,059,238 11,401,744 2,500,000 1,300,000 1,865,000 1,987,692 4.440.085 
SL cdl bach Ganeunees 5,000,000 7,990,000 22,330,101 1.826.214 76,161 3,748,206 
1994... <ccaecuaausewaen 5,000,000 11,000,000 11,327,921 1,800,000 1,692,720 3,324,260 
1995... ccsusceuaeneues 7,050,000 9,000,000 6,150,000 30,773,672 1,983,955 2,012,000 3,300,000 
Totals $56,701,274 $197,390,000 $99,209,804 $128,180,109 $77,500,000 $23,654,000 $13.075,000 $27,396,269 $28,917,473 $44,398,265 $696,422,195 
duct “Federal government aid and emergency grants” 128,180,109 
Appropriated by state, | 4-year period (1922-1935, inclusive) $568, 242,086 
prehensive highway program could be 
based. 
New York State has never had a high- TABLE II—MILEAGE OF PUBLIC ROADS IN NEW YORK 
vay program where the needs could be Improved §Unimproved Total 
tena’ ilies iaaell ell cocteieinian, Classification iles Miles Miles 
ICteTaReee 1 ACVSNCE ANG 7 State Highway System 12,453 1,109 13,562 
ible assurance of performing the work. County Road System. . 43,145 4,521 17,666 
(he variations in the amounts of the ap- City Birests ae 7 ORs 3729 toys 
propriations made available during the Village Streets 3,212 2,323 5,535 
past 14 years shows that a stable pro- Totals..... 56,405 43,836 100.241 


eram could not be established. These 
ainounts vary in different years from a 
minimum of $24,000,000 to a maximum 
f nearly $84,000,000. Highway offi- 
cials could not plan with any degree of 
certainty, even one or two years in ad- 
vance what might be accomplished, as 
the amount of money to be made avail- 
able was never determined until the close 
of the legislative session. 


Planned construction necessary 


It is quite obvious that, if highway 
construction is to keep pace with the de- 
mands of traffic, planned construction 
over a reasonable period of years must 
be established in advance and funds in 
definite amounts must be made available 
each year to execute the predetermined 
program, Until a comprehensive pro- 
gram has been adopted, there can be no 
assurance of a steady flow of funds and 
without assurance of funds a program 
cannot be established. They are in- 
separable, the one depending’ on the 
other, and must be worked out concur- 
rently. 


Finances determined 


From the general study of the situa- 
tion in New York state, the committee 
letermined that $92,000,000 a year for 
i highway program extending over five 
years was an amount which the state 
should spend. The committee also was 
if the opinion that those who used the 
highways—the motorists—should _ fi- 
nance the program by fuel and regis- 
tration taxes. It was considered that 
there would be but little if any complaint 
from the motorist on the imposition of 
these taxes, even though they do add 
ubstantially to the cost of operating a 
motor vehicle, providing all the funds 
were used for the purpose for which 
they were collected—namely, highway 
improvements. The diversion for gov- 





ernmental purposes other than highways 
and thus the levying of a sales tax on 
one particular group of citizens is what 
the motorist objects to, and rightfully 
so. At the present time in New York 
state there is a 3c. per gallon state fuel 
tax, and 2c. from this tax is supposed 
to be used exclusively for highways. 
The remaining Ic., which is an emer- 
gency tax and is so designated, can be 
used for any general state purpose. 


Anticipated tax income 


From a study of the registration 
figures of motor vehicles in the state 
and the receipts from the registration 
fees and fuel taxes, it is estimated that 
with a 3c. fuel tax and a continuance of 
registration fees in their present 
amounts, the total net receipts for the 
average year during the next five-year 
period will amount to at least $88,000,- 
000. During the past few years, the aid 
received from the federal government 
and emergency grants applicable for 
highway purposes have been in substan- 
tial amounts. In setting up anticipated 
revenues only $6,150,000 was used as 
coming from this source. This is regu- 
lar federal aid received by the state for 
highway purposes, which may reason- 
ably be expected will be available an- 
nually. This makes a total anticipated 
annual revenue available for highway 
purposes of $94,150,000 which is more 
than $2,000,000 in excess of the yearly 
expenditures necessary to finance the 
comprehensive highway program recom- 
mended by the committee. 

Having determined as to the source 
from which funds could be obtained and 
the amount in which it could be reason- 
ably assumed that such funds could be 
made available yearly, the next step was 


a ern - 
ry cote ead 


to allocate such a sum among the vari- 
ous systems of highways and between 
the various governmental units in an 
equitable manner and to meet the needs 
as disclosed by the study made by the 
committee, 


State roads 


The state system, embracing some 12,- 
453 mi. of improved and 1,109 mi. of 
unimproved highways on which the sole 
expense of construction and reconstruc- 
tion is borne by the state, was first con- 
sidered in the allocation of funds. A 
sum of $9,000,000 a year or an average 
of slightly over $700 per mile was al- 
lowed for maintenance. Past experience 
has shown that it requires this amount 
per year properly to maintain the state 
system. On the basis of a five-year 
program a study was made to determine 
the mileage whose condition is, or will 
become such during the period, as to 
require reconstruction. The study dis- 
closed the probable necessity for the 
reconstruction of a total of 5,230 mi. of 
highway at an estimated annual cost of 
$22,700,000. During the period in which 
such reconstruction is progressing, the 
construction and reconstruction of 
bridges on the state system should also 
and an allotment of 
$3,000,000 per year for this purpose was 
made. Both these are recurring items 
of expense which must always be con- 
sidered in any comprehensive highway 
program to provide for rebuilding high- 
ways and bridges which have worn out 
and need improvement to meet ade- 
quately the demands of traffic. 

Under existing provisions of the high- 
way law, the rights-of-way necessary in 
the reconstruction of the state system, 
are acquired by and at the expense of the 


be progressed, 








550 
county. This is unsound in many re- 
spects. Delays occur in placing work 


under contract and in some instances the 
improvenient of important 
through-routes cannot be advanced due 
failure of the counties to secure 
the right-of-way. 


parts of 


to the 
Reconstruction on 
the main routes is primarily to meet the 
needs of through traffic and the acquisi- 
tion of relatively small amounts of land 
along developed frontages 1s expensive 
and, in effect, the counties are asked to 
acquire property for the second time for 
The cost of acquir- 
ing rights-of-way is just as much a 
part of the general construction as the 
pavement itself. The committee recom- 
mended that this be recognized and al- 
loted $1,900,000 per year over the five- 
year period for rights-of-way expense. 
In the recommended yearly program the 
sum of $27,500,000 was allocated to the 
reconstruction on the state system. 

The highways on the state system in- 
clude the 


the same highway. 





heavily-travelled routes over 
which reasonable and safe transporta- 
tion must be assured at all 
times of the year which calls for snow 
removal and sanding during the winter 
months. At removal is 
generally carried on by the counties 
with partial reimbursement from the 
state for the incurred, while 
sanding is done by the state at state ex- 

These two activities should be 
coordinated under the general supervi- 
sion of the state, and the committee so 
recommended and allotted $1,500,000 per 
year for this work. 


Se cain 
facilities 


present, snow 


expense 


pense. 


Completion of state system 


On the state system, 1,109 mi. remain 
unimproved. As the result of the study, 
it was estimated that the average cost 
per mile to build this unimproved mile- 
age, including rights-of-way, would be 
$43,600. It was recommended that the 
completion of this mileage on the state 
system be spread over an 8-year period 
and $6,000,000 per year be allotted for 
such construction. During this same 
period an allotment of $4,000,000 per 
year recommended for the exten- 
sion of the state parkway system out- 
side of This makes an annual 
appropriation of $10,000,000 for the 
completion of the state system and park- 
way extensions. 


Was 


cities. 


State system appropriation 


The total annual recommended appro- 
priation for use on the state system 
as above analyzed amounts to $48,- 
000,000. While it is true that this sys- 
tem accounts for only 14 per cent of the 
total highway mileage in the state, the 
study showed that about 45 per cent of 
the total yearly travel on all highways, 
roads and streets occurred on the state 
system. This proposed allotment of 
$48,000,000 per year for the state system 
out of a total annual expenditure of 
$92,000,000 seems to be equitable and it 
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appears to meet the needs of, and to 
conform very closely to the actual use 
anade of this system in relation to the 
total travel on all systems. 


County road system 


The county road system, which in- 
cludes all roads constructed and main- 
tained at county expense, was next con- 
sidered. The total mileage on the sys- 
tem is 17,666, which is some 4,000 miles 
in excess of that on the state system. 
Of this county mileage, 13,145 mi. have 
been improved and 4,521 mi. remain un- 
improved. The state now aids the vari- 
ous counties in meeting highway ex- 
penditures by a contribution equal in 
amount to that raised by each county by 
tax for highway purposes and through a 
refund of a portion of the motor regis- 
tration fees and fuel taxes. It is esti- 
mated that the total amount coming to 
the. counties from these sources. will 
average $14,000,000 per year over the 
next five year period. The committee 
recommended that this aid be continued, 
which would probably make possible the 
improvement of the present unimproved 
mileage on the county system within the 
next 7 to 10 years. The study disclosed 
that since the inception of the county 
road system over 20 years ago, the 
counties have endeavored to construct a 
large mileage and thus serve the great- 
est number of people. 

The county road system comprises 18 
per cent of the total state mileage but 
carries only about 6 per cent of the total 
state traffic. These county roads serve 
in alarge measure as feeders to the high- 
ways on the state system and in many 
instances parallel these more heavily 
traveled routes; their greater use, if only 
to relieve congestion on the main routes, 
should be encouraged. It was deter- 
mined that throughout the state some 
6,540 mi. of improved roads on the 
county system need reconstruction in 
varving degrees. With the present bur- 
den on the counties of maintaining over 
13,000 mi. of roads, and providing for 
the improvement of over 4,500 mi. of 
unimproved roads scheduled for im- 
provement, very little progress can be 
expected in the reconstruction of roads. 
To stimulate this reconstruction and 
provide adequate and safe facilities over 
which traffic may move, the committee 
recommended additional state aid to 
counties in the amount of $3,000,000 per 
year to be available only for the re- 
construction of roads on the county sys- 
tem. The total recommended appropria- 
tions for the counties on the yearly 
highway program advanced by the com- 
mittee amounts to $17,000,000. 


Township highways 


The town highway system comprises 
all highways outside of cities and incor- 
porated villages which are not included 
on either the state or county systems 
and embrace 52,765 mi. of which 20,609 


. 
a 
~ 
- 
CS 
. 


mi. have been improved in varying * 


grees and 32,156 mi. remain w 
proved. At the present time state : 
to towns for highway purposes am P 
to about $3,000,000 per year. The « C 
mittee recommended that this aid 
continued. A physical inspection 

made of the more than 50,000 mik 

town highways and from the result 

this inspection each highway was p! 

in one of the following five classifica- 


tions: 


1. Those at present improved, whi 
improvement may be considered ad 
quate for modern roads—16,262 mi. 
2. Desirable farm-to-market roa 
which should be improved at a 
ranging from $4,000 to $8,000 per n 
—2,892 mi. 

3. Those that should be drained ar 
reasonably graded to provide satisfa 
tory service a large portion of the y« 
at an estimated cost of about $2,000 y. 
mile. This group may more proper] 
be designated as “problem roads,” 
22,026 mi. 

4. Roads which may eventually | 
closed, if and when land may be r 
forested. Pending reforestation, th« 
must be kept reasonably passable unde: 
existing conditions—5,490 mi. 

5. Roads that are unused or should 
be abandoned—4,298 mi. 


The study disclosed that the mileag« 
in Class 1 served areas definitely devoted 
to agriculture and this mileage should 


be considered and maintained as_ i: 
proved highways. The mileage 


Classes 4 and 5 serves areas which ha 
been or should be abandoned for agi 
cultural purposes and devoted to refo: 
estation and recreational uses. Expen- 
ditures for highways in these two classes 
should be kept to the minimum. There 
remained the Class 2 group which it was 
felt should be improved as farm-to-mar- 
ket roads, and the Class 3 or proble: 
group on which only a nominal expendi 
ture should be made. 


Farm service roads 


From the standpoint of the volume oi 
trafic on these town highways 
Classes 2 and 3 as compared with the 
traffic carried on the state or count) 
systems, only a small expenditure for 
highway improvements could be just 
fied. There is, however, another ver) 
important factor which must be con- 
sidered—these highways are in ru 
sections of the state not financially able 
to undertake highway improvements to 4 
any great extent. It is in the interest 
of all the people of the state that tl 
farmer living in these remote areas 
served with a passable road over whic! 
he may travel in bringing his product 
to the consuming public. Any compré 
hensive highway plan which does ni 
consider this factor and make provisio: 


for meeting the situation reasonably i 5 
faulty. The committee recommended a: 4 
appropriation of $4,000,000 per year fo: Ee 
improvements to town highways falling ; 


within classifications 2 and 3. 
The total recommended appropriation: 
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town highways on the yearly high- 
program advanced by the commit- 
amounts to $7,000,000. 


Highways through cities 


The situation controlling in the cities 
outside of New York City was next con- 

lered by the committee. At the pres- 
ent time these up-state cities receive no 
refund from motor vehicle registration 

s or fuel taxes which might be used 
street and highway purposes. 
Within the limits of incorporated vil- 
lages, highways (actually village 
streets) that in fact form a part of a 
through route on either the state or 
county system, can be consructed at 
state or county expense. In cities, how- 
ever, such funds cannot be expended for 
highway construction even though cer- 
tain city streets do constitute parts of 
through routes. Traffic congestion on 
these routes in cities must be relieved 
either by the building of arterial or by- 
pass highways. 

The study disclosed that nearly 20 
per cent of the traffic on the state sys- 
tem, which to a very great extent can 
he considered as through traffic, oc- 
curred on streets entirely financed by 
the municipalities themselves. From the 
results of a survey made as to the needs 
of arterial and bypass highways in up- 
state cities it was felt that during a five- 
year period $35,000,000 should be spent 
for this work. The committee recom- 
mended an appropriation of $7,000,000 
per year over a five-year period for such 
purpose, the work to be performed un- 
der the direction of the state and the 
cities to provide the necessary rights-of- 
way and on completion to assume the 
cost of maintenance. 

In view of the fact that these up- 
state cities for many years have con- 
structed and maintained streets which 
were parts of heavily traveled main 
routes and for which they have received 
no aid froni the state, and that now they 
will be called upon to provide rights-of 
way and assume the maintenance of the 
proposed bypass and arterial highways, 
the committee concluded that such cities 
were entitled to a direct contribution 
in the form of state aid for general 
street and highway purposes. The com- 
mittee recommended that $3,000,000 per 
year be given to the cities for such pur- 
poses to be distributed on the basis of 
population, 

The total recommended appropria- 
tions for cities outside of New York 
City on the yearly highway program 


advanced by the committee amounts to 


$10,000,000. 

The residents of New York City pay 
60 per cent of the total tax of the state. 
They pay 39 per cent of the motor ve- 
hicle registration fees and over 43 per 
cent of the motor fuel taxes. There is, 
however, returned to New York City 
about $6,000,000 per year from the mo- 
tor vehicle registration fees and fuel 
taxes and since 1916 this refund has 








amounted to over $58,000,000. Residents 
of up-state cities having a population of 
over 75,000 pay 17 per cent of the motor 
vehicle registration fees and fuel taxes 
and the streets of up-state cities carry 
nearly three times the amount of 
through traffic carried by New York 
City streets. The up-state cities have 
never received any refund from the 
motor vehicle registration fees and fuel 
taxes. The committee recognized, how- 
ever, that New York City also faces a 
problem in the construction of arterial 
and bypass highways and recommended 
the continuation of the payment of the 
present refund from the motor vehicle 
fees and taxes and that New York City 
be granted additional state aid of 
$4,000,000 per year to be used for the 
construction and reconstruction of arte- 
rial and bypass highways. The total 
recommended appropriations for New 
York City on the yearly highway pro- 
gram advanced by the committee 
amounts to $10,000,000. 

From its very intensive study and 
from the facts developed from the many 
surveys and investigations, the Com- 
mittee recommended this yearly high- 
way program, to be financed from the 
proceeds of the 3-cent fuel tax and 
present registration fees, both to be used 
exclusively for highway purposes. 


Safety not overlooked 


Highway safety was not overlooked 
by the committee in the consideration 
of its problem. When it is realized that 
during the past ten years accidents on 
New York state highways have resulted 
in 29,000 deaths and nearly 1,100,000 
injuries which, on the basis adopted by 
insurance companies represents a loss of 
three billion dollars, it brings home the 
gravity of the highway safety problem. 
Accidents on highways never can be 
entirely eliminated regardless of the 
amount expended on highway construc- 
tion, but highways can be built that will 
reduce greatly the probability of acci- 
dents. The state cannot escape its obli- 
gation to build and maintain a highway 
system reasonably adequate to meet the 
requirements of modern motor vehicle 
transportation and to continue to keep 


with the 


lhe ap- 


pace in its highway policy 
development of the automobile. 
propriations recommended by the com 
mittee to carry out the proposed pro 
gram are sufficient to provide for 
satisfactory roadbed over which moto 
vehicles may operate. To further pro 
mote highway safety, the committee 
urged that when, in the judgment of the 
proper official, sidewalks adjacent to 
public highways are deemed necessary, 
they be built as a part of the highway 
project. At the present time state high- 
way construction funds cannot be used 
for sidewalks. 

Adequate highway lighting is some- 
thing which cannot be overlooked or di 
regarded in the search for highway 
safety. For the purpose of affording an 
adequate test on the effectiveness of 
lighting in reducing night accidents on 
the highways and to ascertain the cost of 
providing and maintaining such facili- 
ties, the committee favored the installa- 
tion of highway illumination over a rea- 
sonable mileage. In the opinion cf the 
committee, there are certain types of ad- 
vertising signs which constitute definit 
traffic hazards. It was recommended in 
the interests of safety that the proper offi 
cial should be given the authority not only 
to prohibit the erection, but also to re 
move signs in this category. These are 
all matters having a vital bearing on 
highway safety. 


Conclusion 


At the 1936 session of the legislature, 
certain parts of the legislation necessary 
to make possible the adoption of the re- 
commended highway program were in- 
troduced, but failed to be enacted into 
law. 

The highway problem presents one of 
the pressing problems of the generation. 
The construction and maintenance of the 
modern highway system has gone far be- 
yond the “hit and miss” stage. Planned 
development is essential. Sound engi- 
neering dictates that it must be solved 
in an intelligent and scientific manner. 
To do otherwise would be false economy. 
The proper solution can only be based 
on a sound comprehensive program with 
a method of financing such a program. 


Next Week—Fitting the Road to Future Traffic 





Work Reported by Bureau of Public Roads 


Road work administered by the Bureau 
of Public Roads during the fiscal year 
ending June 30, 1936 considerably ex- 
ceeded that of any previous year in point 
of projects approved, contracts awarded, 
and work placed under construction. 
Contracts were awarded for 22,300 miles 
at a cost of $489,000,000 of which $393,- 
000,000 was to be supplied by the federal 
government. Work placed under con- 
struction totaled 21,800 miles at a total 
cost of $454,000,000 of which the cost to 
the federal government was $369,- 





000,000. The 17,300 miles of road com- 
pleted were built at a total cost of $280,- 
000,000 including $241,000,000 in Fed- 
eral funds. 

During the fiscal year, 300 railroad 
grade crossings were eliminated, 10 
elimination structures were reconstructed 
and protective devices were installed at 
185 crossings. At the end of the year 
1,240 eliminations were under contract— 
most of them under construction—and 
168 elimination structures were under 
contract for reconstruction. 
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Gas and Steam Flow Problems 
Solved by Diagram and Slide Rule 


By N. F. Hopkins, 
Civil Engineer 
Pittahurah, Pa 


AVING HAD OCCASION to 
H calculate the flow of gas through 

pipelines, the writer was unable 
to find any simple formula for this pur- 
pose. \lthough Marks’ “Mechanical 
Engineers’ Handbook,” page 357-358— 
1916 edition, formulas based on 
experiments by Fritchie, they are 
what unwieldy. These have been re 
duced to a simpler form and the follow- 
ing diagrams prepared by which the 
problem can be easily solved by the use 
of the slide rule. 

It is interesting to note that if the gas 
be regarded as a fluid and therefore in- 
the formula develops into 
that for the 


gives 


sonie- 


compressible, 
one closely approximating 
flow of water. 
Marks Mech. Eng. Handbook 
358) shows that: es 
p(P — p/2) = cM?RLT (D_12)5 9x? = 
77699540M2LT 520¢D°(1) 


Pages 357 


Where p = the loss in pressure Ib. per 
$q.in. 
P =the absolute initial pres- 
sure lb. per sq.in. 
M =the weight of gas flowing 
per second. 
R = 14.7 x 144/dT =53.34 g.(2) 
d = the weight per cu.ft. of the 
gas at a temperature of T. 
T = the absolute temperature of 
gas 
L = the length of the pipe in 
feet. 
D = the diameter of the pipe in 
inches. 
z= eee gravity of gas, air 
c= 0000022 (D/12).*9 
(dw).'48 (3 
w= velocity of gas ft. per sec. 
= M d.7854 ( D/12)? (4) 
and dw = M .7854(D/12)? 5 
148 +148 ‘ 
and dw = 1.0364 M(D 12 
( 
and ec = D-07 M—-™8 503785 7 
p(P— p/2) = 154.23M?-§ 
LT /520gD+-*73 & 
M = D2-6859 -54 [p(P - p ? L}- ‘ 
(520/T)-54 /15.189 (9) 
Let Q = cu.ft. of gas per minute at 
atmospheric pressure and 
temperature of 520 deg 
absolute. 
Then M = .07632Q 60. 
and QO = 51.77D?-** g—-* [p(P 
p/2)/L} (520 T)4 = (10) 
and p(P — p/2) = Qi-%%g-82 


(T/520)L 1491.6D*-9*3 (11) 


Approximate formulas for 
air and natural gas are as 
follows: 


Q = (.48/n)D2;3 Vv p(P—p 2) L 
\/520/T for air. (12 
Q = (.60/n)D*! v/p(P— p 2) L 
\/520/T for nat. gas. (13) 
Where n is Kurtter’s co- 
efficient of roughness vary- 
ing from .01 for very 


07 685 


0.01 


FIG. 


FIG. 
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Then h = 144p14.7T, .0763g(P — 
p/2)520 

And p = .0763 gh (P — p/2)2521 
144714.7 

Let Q’ = the volume of Q cu.ft 
duced to a_ pressur 
P — p/2 and a temper 
of T. 

Then Q = Q’ (P p/2)520 14.7 
smooth pipe to .013 for a ein secse = 
rough. Pu eg r a ‘ 

es ——_—____—__. U/Osgn( FP — p/Z)*52( 
M= Dt! 4 piP — p/2,)L aT} ' 
V520 T 2120n for And Q’ = 3.762D?-65(h/L)-54 g- 
steam. (14 (P — p/2)/14.7)-% 
Let the height of a column of (520/T)-% 
gas, the weight of which For steam g = 0.62. 
produces a pressure of plb. And (’ = 3.621 D?-*5(h/L)-54 [(P 
per sq.in p 2) /14.7]-°8(520, T 














Directions 
Find D or D* hag diagram A| 
find SLT p(P-pp)/t]4rem » B | 
Find 6548 /p(P-pp it]? *4r0m aliagram B 


Find 520/T from diagram C 


for other valueXof n,divide by 100 


Air or Gas | Diagram 
m0 0g? opp. Vf ts20/1 Yosaan : 
051%) oe pp i (ea oh 


—|— M=Lb.of gas per second 
| @#Cy ft per minute atmospheric press. T«§20 
t———-—_ p= Loss in pressure, lb. per sg.in. S 
P+ Initial absolute pressure 
d- Diameter of pipe, inches 
1 = Length of pipe in feet 
T = Absolute aera? of gas 
n= kutters coefficient of roughness 
= 00! “A smooth ~ ae for ta 
g= Specific gravity of gas, air 
\ Se $62, nut ane wh 060 


0.2 03 040506 08 | 2 3 





p(P-pjo)/L or 520/T 


1—DIAGRAM for the solution of problems dealing with air or gas flow 
through pipelines. 


2—STEAM FLOW PROBLEMS can be solved with the aid of this diagram. 


Diameter of Pipe, Inches 
2 3 4 §*% 7 $910 


Fin pft?-py )/t or [pf Peony] 


= find kfendingem © + 


002 003 004 006 008 01 





—+~ Steam Diagram 


© #-0™Yp(p-p4)/]° x} | 
= Lb persec.of steam 
hess. in press. /b. 7 sq.in.— 
heaselibieine Se Initial abs. press. lb per sqin 
D- Diameter ofp, inches 
“ Lele th of pipe, feet . 
k= Coefficient depending af 
—}—— on the pressure 


“m/[p(?-n6)/k o7 
> pean) Ot Mk /p?05 


Directions 
Find Dor D?885from diagram A 
54 


“from diagram B 
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If a fluid instead of a gas is 

the substance flowing 
through the pipe, then the 
pressure and the tempera- 
ture have small effect upon 
the flow (excepting as the 
temperature affects the vis- 
cosity) so that 

Q’ = 3.621 D2-685 g 754 
where s = h/L (20) 
This agrees closely with 
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the Hazen-Williams formu- 


la (C = 115) 
Q’ = 4.14°D?-63 5-54 (20a) 
Ex. fora 12” pipe, s = .006 
Gives Q’ = 180.6 (20) 
Gives Q’ = 180.1 (20a) 


Fritchie’s experiments, 
therefore, seem to indicat 
that there is a close analogy 
between the flow of air and 
water. 





Safety in Construction 


Discussed at National Meeting 


A review of several papers presented at the 25th Annual 


National Safety Congress in Atlantic City, October 5-9 


ELEGATES attending the Con- 
] ) sisuctin Section meetings of the 

25th National Safety Congress at 
\tlantic City, N. J., last week learned 
that silicosis in construction can be 
easily controlled, heard themselves 
berated for excusing their accidents on 
the grounds “construction is different,” 
got a lot of safe practice advice and 
participated in a spirited round-table 
discussion. A paper commanding much 
attention was that on the Ohio plan of 
attack against construction accidents, a 
program being carried out by the State 
Industrial Commission. The Construc- 
tion Section met for three half-day 
periods during the five-day general con- 
vention, with an attendance of 100. 


Silicosis 


In plain but forceful language Dr. 
A. J. Lanza, of the Metropoliton Life 
Insurance Co., and an internationally 
recognized authority on 
moved the mystery and misunderstand- 
ing surrounding the silicosis situation 
and gave the session a clear idea of the 
cause, prevalence and prevention of the 
disease in construction. He declared 
that silicosis was the only dust disease 
affecting construction. Furthermore, 
Dr. Lanza stated, silicosis can result 
only from the breathing of free silica 
dust. No other dust found in construc- 
tion, either organic or mineral, is harm- 
ful to the human lung. 

Dr. Lanza mentioned several condi- 
tions that must be present in the de- 
velopment of silicosis. First, the worker 
must be exposed to heavy concentra- 
tions of silica dust for a period of years. 
lhe disease is a chronic one, he stated, 
and takes years to develop. There can 
be no silicosis without silica, without 
heavy concentrations of fine, micro- 
copic dust particles under 10 microns 
in size (a micron is 1/25,000 in.) and 
without long continued exposure. 


silicosis, re- 


Workable standards of health are still 
to be attained, but present knowledge in- 
dicates that, roughly, a dust concentra- 
tion of less than 10,000,000 particles, ten 
microns or under in size, is not harmful. 
Naturally, the speaker pointed out, the 
amount of free silica in the dust, the con- 
centration of dust, the length of ex- 
posure and the state of health of the 
worker all have a bearing on the con- 
traction of silicosis. Dust from rock 
containing more than 5 per cent of free 
silica should be regarded as dangerous. 
The process by which the dust is created 
is also an important factor. Rock drill- 
ing in tunnels and mines, for example, is 
a greater silicosis hazard than open air 
drilling where air currents dilute and 
dissipate the dust. 

In construction work silicosis itself 
rarely causes disablement, and fatalities 
from the disease alone are very rare. 
Almost every case of disablement or 
death where silicosis is involved is found 
to be complicated by tuberculosis or 
other lung infection. However, Dr. 
Lanza implied, the danger of silicosis 
in construction must not be minimized. 
Extraordinary precautions should be 
taken to safeguard the health and safety 
of tunnel men and others working in 
rock dust, especially in confined places. 

The prevention of silicosis, Dr. Lanza 
said, is mostly an engineering problem, 
supplemented by medical control. Engi- 
neering methods of control are mainly 
at the source of the dust—the rock drill 
—by use of water, by vacuum exhaust 
systems or by both. Respirators as ap- 
proved by the U. S. Bureau of Mines 
are satisfactory, but their use should be 
limited to temporary exposure. What- 
ever the system of control used, it must 
be properly maintained, otherwise it is 
worthless. He advocated the use of suc- 
tion devices in open-air drilling in 
highly siliceous rock, though the haz- 
ard is not as great as that in wunder- 
ground drilling. 


Many state health agencies are now 
equipped to offer service in dust haz- 
ard analysis, Dr. Lanza does not be- 
lieve it practicable for a contractor o1 
small operator to make their own an- 
alyses unless the size of operations wat 
rants the hire of an expert. 

In a paper on mineral dust hazards 
read before the Metals Section of the 
Congress, H. B. Meller, managing 
director, Air Hygiene Foundation ot 
America, reiterated many of the state- 
ments made by Dr. Lanza. Mr. Meller 
declared that silicosis, uncomplicated by 
infection, is more of an impairment than 
a disability. It is not seriously disabling 
until it reaches the final stage, and doe 
not of itself greatly shorten the life of 
a silicotic. 

In speaking of the legal aspects of the 
silicosis problem Mr. Meller pointed out 
that each state is a separate sovereign 
and handles its problems in its own way. 
Uniformity is lacking, though statutes of 
many states are similar. The courts of 
the various states follow such precedents 
as appeal to them, consequently there is 
likely to be a wide divergence of opinion 
in legal decisions. A working alliance: 
among the fields of knowledge—medi 
cine, engineering and law—of which al 
liance industry and labor should also 
be important and sympathetic members 
is necessary to control the dust hazard 
Such unification of effort will foster the 
development of the science of koniology 
in this field. 


Construction not different 


G. O. Griffin, safety director of the 
Dravo Contracting Co. and _ affiliated 
companies, deplored the excuse of con 
struction’s poor safety record by the 
time-worn phrase “construction is dif- 
ferent.” Of 30 major industries con 
struction stands 27th in accident fre- 
quency and 29th in severity. Mr. Griffin 
declared the best accident records in 
the construction field were those of an 
oil company, a public utility and a 
manufacturer. Why? Because, he said, 
the construction departments of these 
firms are not saddled with the helief that 
there must be a death for every floor in 
steel erection, and a fatality for every 
few hundred thousand man-hours of 
exposure. 

Cement manufacture, quarry opera- 
tions and other similar work offer just 
as great hazards as does construction, 
yet accidents have been greatly reduced 
in these fields because the will to do so 
was there, Mr. Griffin declared. He re- 
ported that an analysis of accidents in 
all of the Dravo Corp. activities showed 
construction was no worse than other 
departments, such as manufacturing, ag- 
gregate production and marine work. 
Construction accidents can be reduced 
by good workmanship and lack of haste, 
by good housekeeping on the job, and by 
a program based on adequate safety in- 
spection, records and medical control. 

Thomas P. Kearns, superintendent. 
Ohio Industrial Commission, outlined 




































































the state’s plan of organization and 
mode of attack against construction ac- 
cidents. The following are direct quota- 
tions from his paper: 

The Construction Safety Code of 
Ohio, generally recognized as one of the 
finest mediums of its kind, was developed 
to its present status with the constant 
objective of fair, equitable and work- 
able requirements, fashioned along the 
lines of safe standard practice. Added 
to these standards is the permissible 
alternative of “equal or better” substitu- 
tion. A condition below these standards 
is dangerous. 

During the early months of 1935 we 
made a very careful study of the acci- 
dent experience of the construction in- 
dustry, and the analysis revealed that 
notwithstanding the prior depression 
years when there was practically little 
work, the industry’s experience had not 
materially improved. We _ decided, 
therefore, to call together outstanding 
leaders of the construction industry for 
a full and frank discussion of the prob- 
lem. The meeting was held in October, 
and a committee of three was appointed 
to select representatives of all branches 
of the industry and affiliated bodies. 
Early in the spring of 1936 another 
meeting was held and the “Ohio Con- 
struction Council for Safety and Com- 
pensation Insurance” was organized. 


Higher Standards for Engineers _ 


IGNIFICANT views and action on 
the subject of establishing higher 
professional standards were reported 
at the annual meeting of the Engineers 
Council for Professional Development, 
held at New York Oct. 6. The first 
concrete results of action toward this 
objective were represented by the work 
ot the Committee on Engineering 
Schools, which reported that it has com- 
pleted the work of examining and ac- 
crediting engineering college curricula 
in practically the whoie northeastern 
region (New England and the Middle 
Atlantic states) and that it will soon 
publish a list of accredited courses. The 
committee is now in process of extend- 
ing its work over the rest of the coun- 
try, so that within a year or two there 
will be assurance that all recognized en- 
gineering curricuia will be up to a level 
of quality satisfactory to the ECPD. 
\ction in another direction was re- 
ported by the Committee on Professional 
Recognition, which outlined the prin- 
ciples which after several years’ study 
it finds to be essential for the acceptance 
and grading of engineers on the basis 
of qualifications that will assure the 
profession of high qualifications. The 
recommendations, differing markedly 
from earlier progress reports of the 
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The council consists of 17 members rep- 
resenting 17 branches of the industry 
and organized labor, each council mem- 
ber having an alternate in case of his 
absence or inability to attend. From the 
council an executive committee was or- 
ganized consisting of seven men who 
are the executive officers of the organi- 
zation. 

Permanent committees have been es- 
tablished under capable leadership, con- 
sisting of (1) accident prevention, (2) 
rates and standardization, (3) legisla- 
tive, (4) safety codes and regulations, 
(5) publicity and propaganda and (6) 
membership. 

A 10-point program has been outlined 
as the immediate objective of the 
organization. It consists of the fol- 
lowing: 

A concerted, state-wide program to 
reduce accidents by adherence to safety 
rules and regulations: to see that in- 
jured employees get proper medical 
care, thereby hastening the period of 
rehabilitation; to insist that all em- 
ployers amenable to the fund pay their 
premiums and hold certificates of cov- 
erage: to urge legislation requiring 
building departments of cities to have 
coverage certificates filed with plans and 
specifications; to urge similar require- 
ments by federal, state and county au- 
thorities; to have architects incorporate 


Work of ECPD in accredit- 
ing college curricula and in 
formulating advanced prin- 
ciples of grading by schools 
and societies shows trend 
toward establishing higher 
professional qualifications. 


committee, represent a long step toward 
harmonizing divergent standards of en- 
gineering qualification and putting them 
on a higher plane. While consideration 
of the recommendations was deferred to 
the next meeting, their ultimate adop- 
tion appears certain to have substantial 
effect on raising the standards of engi- 
neering competence and training. 

Other activities that bear on advance- 
ment of engineering standards were re- 
ported by the committee on Student 
Selection and Guidance and the Com- 
mittee on Professional Training. The 
former has continued its work in assist- 
ing students who take up engineering 
study to determine their vocational qual- 
ifications, and has also begun to analyze 
the effect of college instruction in de- 
veloping the students, by test gradings 
of students in various subjects at the 
end of the first and second year as com- 
pared with those at entrance. The Com- 


































































these provisions in public and pr 
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contracts; to educate the public 1 on 
economic levies they assume thro || counter 
failure to abide by these requiren the que 
to check up on the qualifications oj speciall 
sicians to prevent cases of malinge ; \ fi 
to urge centralized procedure in t! . ning ¢ 
vestigation and hearing of claim. ; Shree, 
obviate the expense of employers nq shales 
claimants traveling to the state c; | sa de 
and to enlist the support of all con ‘+c ret 
tion interests in cooperative, acc)» as us 
prevention work, the handling of ; quanti 
pensation insurance and other 1 conter 
problems confronting the industry as the 
The council is strictly a non-prot substa 
ganization, its officers serving wit jou: argue 
remuneration. a 
Officers re-elected : = 

the § 

All present officers of the Construc- nain 
tion Section were re-elected to ser\ such 
other term, These include: Chairisa: actior 
Welton A. Snow, Associated General appro 
Contractors, Washington, D. C.; day ¢ 
chairmen, R. J. Reigeluth, New Ha eabscg 
Conn, F. I. Rowe, Hicksville, © er 
Maj. Elliott Vandevanter, U. S. Fngi- mittes 
neers, Washington, D. C., and Chester Th 
W. Wright, Niagara Falls, N. Y.; sec- given 
retary, Robert McKinley, Detroit, edito: the ce 
of Construction News Letter, G. O such 
Griffin, Pittsburgh, Pa, na 
tution 

as an 

ginee 
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mittee on Professional Training has un saa 
dertaken to organize and conduct a ing | 
continuation training course for young ciali: 
engineers, both graduate and non- only 
graduate, in cooperation with the Provi- ula 
dence Engineering Society. This work. with 
supplemented by the preparation of — 
selected bibliographies of books to yore 
read in continuation study, and ot! ae 
aids, is directed toward assisting the haa 
young engineer from the stage of gradu pleti 
ation to the stage of recognition as cour 
member of a profession through regis- mitt 
tration or through society membership. take 
Accrediting college courses In 

over 
During the past twelve months the oe 
work of accrediting schools in the north- ts wi 
eastern region was carried on actively of cai 
by the committee, organized in a nuni- unital 
ber of visiting and examining commit- chet} 
tees, under instructions from the me: he an 
ber societies of the Council. Chairman clude 
Karl T. Compton reported that all bu! taal 
three or four of the engineering ¢!- desies 
leges in this region have been visite’! ipplie 
and their several engineering curricu’ chang 
examined in detail, and that a list of th ining 
curricula accredited as a result of thi fecal 
examination will be published in the liree 
course of a month. About 40 institu lining 
tions were covered. W. 














Certain special problems were en- 

untered by the committee, among them 

the question of evening instruction and 
alized courses. 


\ few of the institutions submitted eve- 
¢ curricula leading to engineering de- 
erees. For some of these the requirements 
ere identical with those for the full-time 
y curricula. Where this was the case, 
the delegatory committee proceeded with 
s review and made its recommendations 
usual. In other cases, however, the 
uantitative requirements of scope and 
itent of the evening curricula, as well 
as the requirements for admission, were 
substantially below those for the day. The 
argument of the officers of administration 
lowed the line of reasoning that eve- 
ig students were more mature, and of 
ereater average ability, so that even 
ugh less work was actually covered 
same endpoint was attained. The 
nain committee was not satisfied that 
such was the case, and decided to defer 
iction on evening curricula which did not 
approximate the ordinary requirements of 
day curricula, pending receipt of a report 
irom a special committee of four which 
as appointed to investigate evening cur- 
ricula and recommend to the main com- 
mittee a suitable course of action. 
The matter of specialized curricula was 
given considerable attention. In general 
the committee was opposed to accrediting 
such curricula, since to do so might place 
undue emphasis on specialties at certain 
institutions, and perhaps cause other insti- 
tutions which gave comparable curricula 
as an option under a major branch of en- 
gineering to change to a more highly spe- 
cialized degree. Since, however, sufficient 
information as to the degree of specializa- 
tion throughout the country would not be 
available until all the institutions in the 
remaining regions had been visited, it was 
agreed that all curricula would be grouped 
according to (a) those which are gener- 
ally recognized branches of the engineer- 
ing profession, and (b) those of a spe- 
cialized nature which may be found at 
only a few institutions as separate curri- 
ula and are generally included as options 
within one of the major curricula. The 
regional committee should give considera- 
tion to the quality of the scientific and 
engineering content of these latter curri- 
cula, but definite action with respect to 
accrediting will be deferred pending com- 
pletion of the program throughout the 
country, at which time the main com- 
mittee will determine what action it will 
take concerning these specialties. 





In considering extension of the work 
over the rest of the country, the commit- 
tee had to decide on whether to make 
its minimum standards of acceptability 

f curricula and instructional conditions 
uniform for the whole country or 
vhether slightly lower standards would 
he acceptable in certain regions. It con- 
luded to adopt a uniform minimum 
standard, and in order to assure that the 
desired uniformity of judgment will be 
ipplied care is taken to establish inter- 
hange between the delegatory or exam- 
ning committees assigned to the dif- 
ferent regions. Further, their work is 
lirected by a detailed memorandum out- 
lining policies and procedure. 

With respect to follow-up work, the 
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committee has taken in view the proba- 
bility that periodic review and reinspec- 
tion of the various colleges will be 
desirable, and has concluded that “from 
time to time each curriculum will have 
to be reinspected, perhaps every five 
years, though under special conditions 
earlier review might be required.” 


Three steps in recognition 


In its work of correlating the various 
methods of formal recognition of the de- 
velopment of an engineer, the Commit- 
tee on Professional 
ported through its chairman, C. N. 
Lauer, that three stages are to be dis- 
tinguished in the development of an en- 
gineer: 1, professional education; 2, 
registration as a professional engineer, 
representing legal admission into the 
profession, and 3, membership in a pro- 
fessional grade of a recognized engi- 
neering society, representing the in- 
dividual’s recognition by his colleagues. 
It is this stage that the committee is 
aiming to improve by correlation. Steps 
in this correlation that are being fur- 
thered by ECPD are the establishment 
of recognized national standards of 
quality for engineering schools through 
the accrediting program, attainment oi 
greater uniformity and higher criteria in 
the registration of engineers, and ap- 
proach to greater uniformity in admis- 
sion requirements of the major national 
engineering societies. The minimum 
definition of an engineer formulated by 
the committee three years ago and the 
standard grades of membership ap- 
proved by ECPD, which include use of 
this minimum definition, are believed to 
be influences working toward uniformity 
of membership qualifications. 

Inasmuch as this minimum definition 
includes the passing of written examina- 
tions, and such examinations are usual 
as a registration requirement, the com- 
mittee suggests that “instead of dupli- 
cating such examinations the engineer- 
ing societies may accept the results of 
corresponding examinations passed in 
securing registration under the state 
laws.” 

To integrate the three elements of 
recognition into a consistent whole the 
committee proposes that professional 
education by graduation or examination 
he made universally a prerequisite for 
registration and for society membership, 
and that ECPD assist in amending reg- 
istration laws that do not demand such 
prequalification. It also proposes that 
all engineering societies be urged to ad- 
just their requirements to specify these 
same qualifications for membership. 
Finally it proposes that registration be 
made a uniform prerequisite for admis- 
sion to the grades of membership of the 
national engineering societies. On the 
latter point it says, however, 


Recognition re 


This does not mean that any candidate 
is to be accepted for membership merely 
because he is registered or licensed. State 
registration is recommended as a desirable 
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basic requirement, not as an all-sufficient 
requirement. 

Unless any engineering society takes the 
position that the state maintain quali- 
fication requirements higher than should 
be expected of professional grades of 
membership of the society, there would 
appear to be no valid objection to re- 
quiring registration as a prerequisite. If 
on the other hand any engineering society 
takes the position that any registration 
requirements in any state are inferior 
there would appear to be no objection to 
challenging any candidate who fails to 
meet even such inferior requirements. 


Exceptions are suggested for appli 
cants from the 16 states that have no 


registration laws or incomplete laws. 


The study of present correlation he 
tween registration and society member 
ship showed, the committee reported 


respective registration percentages ot 
56, 25, 29, 13 and 11 in the professional 
grades in the A.S.C.E., A.S.M.E., 
\.1.E. \.I.M.E., and A.T.Ch.E. In 





the junior and athliate grades the corre- 
sponding percentages are 15, 4, 7, 2 
and 5, 

Specific recommendations offered hy 
the committee are as follows: 


1. ECPD should urge upon its partici 
pating engineering societies the actual 
adoption and application of the “Mini- 
mum Definition of an Engineer” as a 
minimum requirement for admission to 
membership. Evidence of professional 
education (by graduation or examination ) 
should be specifically included in the pre- 
scribed membership qualifications. 

2. ECPD should urge and encourage 
the early adjustment of membership grades 
in the participating engineering societies 
to conform to the “Standard Grades of 
Membership” previously formulated and 
ratified. 

3. ECPD and its participating bodies 
should render all possible assistance to ef- 
fect uniform registration laws in states 
which do not have them, to improve and 
to strengthen the registration laws where 
they now exist, and to effect among these 
present laws a higher degree of uniformity 
as to requirements and as to form of 
recognition. 

4. ECPD should give its assistance and 
support in amending any state registra- 
tion law in which evidence of professional 
education (by graduation or examina- 
tions) is not yet clearly specified as an 
essential prerequisite. 

5. ECPD should recommend to all par- 
ticipating and interested engineering so- 
cieties that state registration of a candi- 
date be established as a minimum pre- 
requisite for admission to professional 
grades of membership, with such pro- 
visional exceptions as present circum- 
stances may justify. 

6. ECPD should urge and support the 
simplification, toward greater uniformity, 
of the wide variations of degrees con- 
ferred upon graduation from engineering 
schools. 

7. ECPD should recommend to all en- 
gineering schools that the professional 
degree be eliminated as a degree in course ; 
and that (when it is awarded for post- 
collegiate professional recognition), it be 
not conferred until after the candidate 
has secured professional registration as a 
minimum prerequisite. 
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Costs Are U p 


T IS MORE THAN LIKELY that the rejection of 
bids by the PWA in two housing-project cases last 
week involves the influence of burdensome contract 
conditions like those that featured the earlier case of 
bidding for the Ten Eyck housing project. Such condi- 
tions as the separation of inspection from the technical 
direction of the work, absence of performance standards, 
and the like, mean that a large contingency item will be 
included in every bid—except perhaps from a_ bidder 
who is willing to buy into a lawsuit with the government. 
ut the une xpectedly high bids also reflect clearly the 
current rise in construction costs. The-EN& construc- 
tion cost index has been going up for some time, an indica- 
tion of a rise in basic costs that confirms predictions made 
months ago. Contract prices have risen even more, 
because the period when contractors were wiliing to bid 
at or below cost is over. As all prospects are for continu- 
ation of the change in both these factors, the construction 
buver must look forward to rising prices for some time to 
come. 


Consider Also Efficiency 


IN THE INCISIVE practical discussion of road intersections 
presented by H. W. Giffin last week the matter of safety 
was properly made the basis of the argument. Together 
with safety, however, an economic issue is involved, for 
every road intersection means expense and waste. 
Elements of expense are the cost of delay, the carrying 
cost of the investment wasted by the resulting reduction 
in road capacity, and the operating cost of signals. The 
loss through delay is known to every road user; its mini- 
mum amount is the full traffic of one road multiplied by 
one-fourth the traffic interval, which in the case of two 
roads each carrying 1,000 vehicles a day, with 14-min. 
traffic interval, amounts to well over $1 000 per year. 
The investment loss from reduced traffic capacity, which 
varies with type of road and capacity margin, is an even 
larger item. Adding the operating cost of the crossing 
itself the total cost will be found to reinforce strongly the 
safety argument against grade intersections. This fact 
confirms the common-sense principle that safety is pro- 
moted by smoothness of traffic flow and reduction of fric- 
tion and interference; in other words, safety and effi- 
ciency go hand in hand. When road practice gives full 
recognition to this principle we will be well along toward 
making roads safe. 


Rainfall Data Needed 


EVERY HAPPENING in the field of water lays new emphasis 
on the need for more complete information on rainfall 
and runoff, not only as an aid to engineers in determin- 
ing the amount of water that can be obtained from any 
watershed but as a measure of public safety. For one 
thing. only more complete data can reduce the number 
of dam failures caused by spillways of inadequate 
capacity. There are many rain and river gages in this 
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country, but not nearly enough, and such as exist ar: 
distributed to best advantage. Further, the collection 
compilation of hydrologic data at these stations is 
properly coordinated, and many of the data collected 

not been published. It is true that existing inform: 
suffices to give a fair picture of general conditions in 
region, and average rainfall and runoff is known 

reasonable accuracy, but this is by no means enoug! 
safety. Too little is known about maximum rainfall 
peak runoff, whether in the wide-spread storms that 

duce great floods or in the local storms that have destr 
so many small dams. More regular gaging stat 
strategically placed are urgently needed to speed 
coming of the time when hazards of this kind ca: 
eliminated. 


nd 


No Water Without Vision 


WHEN A WATER-SUPPLY PROJECT is proposed and 1x 
are to be voted there always are opponents. The 
element is the objection most frequently cited: 
right for sometime in the future but we don't wai 
now. Why spend this money for something we w 
need for years to come?” | ublicity is necessary to s! 
voters that water cannot be ordered for prompt deliv 
like goods for which a merchant telephones to the war 
house. The time element is an essential ; often there mus: 
be years of preparation during which progress is painful! 
slow. The development period on the Owens Valley aque- 
duct for Los Angeles was about nine years; the first con- 
tract on the Hetch Hetchy water supply job was award! 
almost 20 years before Hetch Hetchy water reached San 
Francisco. New York’s water-supply experience is that 
ten years is the minimum period from inception to com 
pletion of a new project. Start of the Colorado River 
aqueduct (a 1925-1939 project) was delayed by need for 
special legislation ; because the people feared a state powe 
scheme, the first enabling act was defeated in the stat 
legislature, and it took two years to allay these fears ai 
pass the necessary bill. In addition to such incidents in 
preliminary stages there is no shortcut on projects which 
involve long tunnels. Frequently the right time to start a 
great engineering project is determined by economic «1 
psychological conditions. The late William Mulholland 
had an apt saying with regard to a water supply: “If they 
wait until they have to have it they won't need it.” The 
large cities—New York and Los Angeles among them 
have already learned that vision is essential if water necd- 
of the future are to be covered before it is too late ; cities 
of lesser magnitude will find that the same truth applies 
to them. 





Go Back to Boats 


CONVERTING A RAILROAD GRADE into a highway is not an 
unusual operation; it has been done frequently in this 
country following the relocation of a main line or aban 
donment of a branch. But abandonment of the 125-mil 
Florida East Coast Railway line along the Florida Key- 
to Key West and the conversion of that line into a tol! 
highway, as is now proposed, has a significance not found 
in earlier similar operations. It was a bold piece of en 
gineering that pushed the East Coast railway line out ove: 
the keys to a rail-water terminal through which it wa: 
hoped to build up a profitable interchange with Cuba 
and the concrete structures by which the major channels 
were bridged still are recognized as pioneer products 0! 
the art of building concrete to withstand attack by sea 
water. Traffic over the line, however, did not come up t: 
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ectations, and in 1934 the hurricane swept away so 
ch of the low-lying track on the keys and destroyed so 
iy timber trestles as to make reconstruction as a rail- 
‘line unjustified economically; such business as the 
road still has with Cuba can be handled to advantage 
ma less exposed port on the mainland. But no sooner 
| the railroad company asked the I.C.C. for permission 
bandon the line than others proposed to take over the 
ding and the remaining structures for a highway. With 
leral relief-act funds the reconstruction is about to start. 
|)oubtless less money will be required to make a passable 
highway, but even assuming that the railroad company 
ould make the highway district a present of its right- 
-way and structure it is difficult to see how the cost of 
ilding the highway can be justified. Though this 
scheme for keeping the keys open to sportsmen may be 
one to stir the imagination, cold logic argues that it would 
e better to let the fishermen go to the fishing grounds in 
boats than to build them an automobile road. 





To Crystallize the Profession 


N THE WORK reported at its fourth annual meet- 

ing last week, the Engineers Council for Professional 

Development gives promise of exerting a strong and 
lasting influence on engineering progress. The vague 
purposes and groping idealism of the Council's early days 
have evolved into practical effort, and divergent aims are 
merging in effective cooperation to develop better en- 
gineers. The work in progress justifies the hope that it 
will lead to crystallizing a clearly defined profession out 
of our now uncoordinated body of professional and craft 
groups. 

Only on rare occasions in the past has a definite regu- 
lating force guided the development of engineering. 
Three-quarters of a century ago the rise of technical 
colleges and societies reoriented the profession's course 
by placing emphasis on scientific grounding of practical 
accomplishment. On the whole however the engineer re- 
mained self-made and self-named; engine runners, 
fledgling rodmen and machinery repairmen called them- 
selves engineers, and sometimes indeed the absence of a 
definition of characteristics and qualifications led to 
creating engineers by political preferment. Recently 
registration has done much to correct this fault, by estab- 
lishing legal definitions in which both scientific knowledge 
and practical capacity are recognized. Now the ECPD 
enters as a new influence to the same end of defining the 
profession and raising its level of competence, and it is 
likely to prove an influence of exceptional power. 

Its strength lies in its method. It has undertaken to 
correlate college, society and registration system. What 
this means is easily understood in view of the limitations 
that now restrict each of these three agencies in its 
attempts to improve engineering practice and develop 
hetter engineers. So long as there are widely divergent 
views of what are the functions of the engineer and how 
he must be equipped, the college cannot decide on training 
methods, nor the society define professional qualifica- 
tions, nor the registration system fix a legal definition, in 
such a way as to meet all requirements. Progress requires 
that we know in precise terms what the engineer is, what 
he does, and how he must be equipped for his work. 

A number of interrelated objectives are occupying the 
Council. Chief among them are establishing minimum 
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educational and experience qualifications for engineers ; 
testing and certifying the adequacy of college courses in 
harmony with these criteria; creating means to strengthen 
the postgraduate training processes that develop the 
working engineer; and coordinating his advancement to 
recognized professional status through registration 
society membership. The committee proposal that reg 
tration be made a minimum prerequisite for admission to 
the societies is a particularly promising step in coordina 
tion. It is not an easy matter to carry out these aims, and 
the end of the work is not even in sight. Nevertheless its 
ultimate success is assured both by what it has so far ac 
complished and by the deeply interested effort of those 
engaged in the work. 

One important innovation made by the ECPD may 
affect both society structure and professional organiza 
tion extensively. This is the recognition of professional 
grades of membership in engineering societies. Onex 
these grades are clearly established and are tied in with 
the educational and legal definitions of the engineer, the 
society system is certain to undergo improvement, 
especially if the concept of professional membership finds 
acceptance by the many specialist organizations that play 
so large a part in the society field. To bring about aa 
acceptance seems to be a particular problem for the 
Council, for it is too much to expect that the entire pro 
fession can be brought within the fold of the half-dozen 
societies now joined in the Council's work. 

How far the ECPD’s aims will change as time goes on 
cannot now be foreseen; the movement is youthful and 
is bound to change and mature as it grows older. On pres 
ent showing it seems certain to go forward to larger and 
more important activities. Both the purpose of the move 
ment and the spirit which animates it warrant this expec- 
tation. These same factors guarantee that the ECPD will 
succeed in avoiding any danger of obstructing the free 
advance of engineering. 

Because the movement includes what in a sense is the 
setting of standards, there has been a not unjustified fear 
that it may have a stagnating influence. Common expe- 
rience shows that standardization tends to freeze existing 
conditions and check the improvement of quality. But 
setting minimum standards of engineering qualifications 
can never discourage the development of increased knowl- 
edge and larger abilities. Moreover, the minimum will 
undoubtedly be raised from time to time as the art 
advances. 

More weighty is the apprehension that the ECPD’s 
activities may tend to close all avenues to the profession 
other than college education. There appears to be no 
ground for such a fear. But it is undoubtedly true that 
other avenues wiil become more difficult to travel as the 
essential qualifications of the engineer become more 
clearly marked out and accepted. This very process how- 
ever may open a road to the development of engineering 
craftsmen, for whom there is likely to be increasing need 
in future. 

On present evidence the forward course of the ECPD 
movement will have an important and beneficial influence 
on the art and the profession. Supperted by the purpose 
of shaping a profession qualified to do the world’s work. 
and carried on with rare judgment and energy, it will 
further the art by strengthening engineering education, 
promoting continuation training, and raising the appre- 
ciation of engineering accomplishment. And finally, if it 
extends its harmonizing work to the point of influencing 
colleges to educate engineers rather than various kinds of 
engineer, it will in time build up a truly integrated pro- 
fession. 
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CURRENT NEWS 





PW A Allots 
Nineteen Million 


Grants are still on 45 per cent basis— 
Such disbursements under the new 
program total $71,947,000 


WO NEW sets of allotments from the 

$300,000,000 fund appropriated by the 
last Congress provides for PWA grants of 
$18,981,000 and $2,072,000 in loans. The 
total cost of the projects involved is $42,- 
235,000. All of these grants are on the 
basis of 45 per cent of the cost of labor 
and materials. 

The largest single allotment of these 
groups is a grant of $2,434,500 to New 
York City to build a westerly approach to 
the new Triborough Bridge. The second 
largest is to Chicago, which is granted 
$1,717,363 for a large street-paving project 
to provide connecting links between state 
highways and the city’s arterial boulevards 
and avenues. All of the remaining grants 
are for less than a million dollars, and 
most of them are for less than two hundred 
thousand. 

Since July 28 the PWA has made allot- 
ments for more than 1,073 projects with an 
estimated construction cost of $158,732,000. 
The federal government has granted $71,- 
947,000 for these projects. Because the 
sponsors have been able to obtain the re- 
maining part of the cost of projects from 
private financing, it has only been neces- 
sary for the PWA to loan $6,232,000. 

The finance division of PWA recently 
reported that, 2s of Sept. 29, the profits on 
resale of bonds obtained through PWA 
loans had amounted to $8,251,000. Interest 
payments on these bonds had amounted to 
$16,186,000. Interest payments go directly 
into the United States Treasury. The 
profits from bond sales revert to the re- 
volving fund. 

The PWA had purchased, up to Sept. 
29, $599,327,000 of bonds, of which $448,- 
273.000 have been turned over to the RFC. 
Up to Sept. 1, RFC had actually sold $243,- 
611,000 worth of bonds to the public. 
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Tokyo-Yokohama Canal 
To Be Completed 


The 14-mile ship-canal between Yoko- 
hama and Tokyo will be completed as a 
government project within the next seven 
years to provide navigation between the two 
port cities. The canal project has been 
pending since 1920 when the privately 
financed Tokyo Reclaiming Co. was or- 
ganized. Work was started in that year 
from the Yokohama end and 43 mi. of the 
canal was completed. 

The rest of the work, which lies within 
the territory of the Tokyo Prefecture, will 
now be completed by the prefecture and 
the $12,000,000 cost will be financed by float- 
ing prefectural loans. 

The canal will be 29 ft. deep at low tide 
and will vary from 1,950 to 2,200 it. wide. 


Water Suit Again Rejected 


The U. S. Supreme Court, at the opening 
oi its winter session on Oct. 12, denied the 
petition of the state of Arizona for rehearing 
of its plea for a judicial determination of its 
rights to the waters of the Colorado River 
Arizona is the only state that did not become 
a party to the Colorado River Compact of 
1922. Last year it petitioned the court for 
leave to enter suit against the six states 
agreeing to the compact (ENR Nov. 28, 
1935, p. 760), but that plea was rejected 
(ENR, June 4, 1936, p. 824). In rejecting 
the plea the court reviewed the history of 
the case in detail but based its finding on 
the conclusion that the United States was 
not made a party to the suit, which is neces- 
sary because of its interest in Boulder Dam. 
To make the United States a party requires 
an act of Congress consenting to the suit. 
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Housing Bids Rejected 
On Schenectady PWA Project 


PWA Administrator Harold L. Ickes on 
October 9 rejected all bids ior the con- 
struction of the Schenectady, N. Y., low- 
cost housing project for being “excessive 
and adverse to public policy.” The con- 
tract will be re-advertised immediately. 

The low bid of $1,039,000 was submitted 
on October 1 by the Thomas C. Brown 
Company, Inc., of Schenectady. PW4A’s 
refusal to accept this offer was based on 
the recommendation of H. A. Gray, direc- 
tor of the housing division, who said that 
“according to careful estimates, the lowest 
bids were far in excess of just demands for 
the work.” 

On October 5, PWA rejected all bids for 
the Brewster project in Detroit for similar 
reasons. 
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Survey Reveals Shortage 
Of Skilled Electrical Workers 


A definite shortage of skilled electricians 
in the building trades has been revealed by 
a survey just completed by /lectrical Con- 
tracting. Even in the larger cities, the re- 
port states, where new commercial build- 
ing construction has not yet shown any 
great improvement, the supply of good 
mechanics is very small. A study of the 
labor situation was made in 36 cities 
having a combined population in excess of 
22,000,000. 

The report goes on to say that in spite 
of the condition found to exist, with few 
exceptions nothing is being done about it. 
The International Brotherhood of Elec- 
trical Workers does not recognize any 
shortage. At the organization’s head- 
quarters the statement was made that while 
there had been a sharp rise in employment 
there was not even an impending shortage 
of union wiremen nationally. The brother- 
hood guaranteed to supply on demand any 
number of skilled electrical workers any 
place in the United States. 


Engineers Warned 


Of New Attacks 


National Society of Professional Engin 
Advised of Efforts to Modify 
Engineer License Laws 


NGINEERS will be called upon to 

defend their license laws agains: 
new form of attack when state legislat 
reconvene, said 1). B. Steinman, presi: 
of the National Society of Professi 
Engineers, at the opening session of 
society’s second annual meeting, held 
Washington, D. C., Oct. 12-13. This att 
said Dr. Steinman, will come openly fr 
the National Association of Power E 
neers, an organization of stationary 
gineers with a large membership, but the 
open attack, he added, will receive con- 
siderable undercover support from within 
the engineering profession itself from tho. 
who still think that license laws are un- 
necessary and undesirable. As an example 
he cited his recent trip through Texas 
where, as president of the National Society, 
he urged engineers to strengthen and sup- 
port the state license law. On that trip he 
was followed by officers of the American 
Institute of Electrical Engineers who 
spoke against license laws. 


ers 


Objections of stationary engineers 


Dr. Steinman said that some months ago 
he had met with representatives of the 
National Association of Power Engineers 
to discuss their objections to engineer 
license laws. That organization feels that 
the definition of engineering in the pro- 
engineers’ efforts to restrict the use of the 
it covers the work of the stationary en- 
gineers, putting them in the position of 
violating the professional law; further, th: 
stationary engineers see in the professional 
engineers’ efforts to restrict the use of th: 
term engineer to licensed professional en- 
gineers an attack on their long-established 
right to use the title engineer. At the con- 
ference Dr. Steinman put forward the pr: 
posal that if the members. of the National 
Association of Power Engineers would 
agree to limit their use of the title and 
would call themselves “operating  en- 
gineers” he would recommend that the pro 
fessional license laws be modified to ex- 
clude the work of operating or stationary 
engineers and to permit the use of the title 
“operating engineer” by properly qualified 
men in that field. Those present at the con 
ference appeared to find the proposal ac- 
ceptable but the association, at its recent 
meeting, repudiated the idea and began to 
collect a “war chest” with which to fight 
for modifications of license laws. 

A membership in the society of 3,360, as 
of Oct. 12, was reported to the meeting by 
Willard S. Conlon, executive secretary. 
New York, Ohio, and New Jersey have the 
largest membership, totaling nearly 2,700. 
Organization of a state society of profes- 
sional engineers in California will be an 
accomplished fact within a few days, said 
Mr. Conlon, and societies are being organ- 
ized in two other states not now having 
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PS, NEW YORK WORLD'S FAIR 


LAYOUT AND THEME OF 1939 NEW YORK WORLD'S FAIR ANNOUNCED 


The theme of the New York World's Fair, 
to be held in 1939 and 1940 in Flushing 
Meadows in the borough of Queens, has been 
announced as ‘Building the World of To- 
morrow.’ The general aspects of the theme 
will be correlated by exhibits located in a 
250-ft. tower, the theme building, placed at 
the center of the radiating roads in the main 
section of the fair grounds. The detailed ex- 
hibits will be segregated into ten zones, each 
dealing with one phase of the subject: shelter, 
education, public and social services, govern- 
ment and cooperation, health, recreation, sus- 
tenance, the arts, and the basic industries. 
To the south there will be a mile-long amuse- 
ment center circling around the edges of an 


artificial lagoon. Still farther to the south 
will be a parking area and the station and 
storage yards of che municipally owned Inde- 
pendent Subway. Another parking area and 
the station and storage yards of the Roose- 
velt Ave. elevated line will be placed to the 
north between the main fair grounds and the 
harbor, which is being constructed in Flush- 
ing Bay at a cost of $250,000. 

Highway transportation to the fair will be 
provided by the Grand Central Parkway ex- 
tension, which runs along the west side of the 
fair grounds; Harding Boulevard running 
through the fair grounds; and Northern 
Boulevard cutting through the harbor section. 
Parking space for 30,000 automobiles daily 


will be provided, and bus terminals will be 
able to handle 50,000 passengers daily. Rail 
transportation will be provided by the Long 
Island R.R., with a station at the fair 
grounds; the Roosevelt Ave. elevated transit 
line, with a station and storage yard at the 
fair; and the Independent Subway which now 
has a station and storage yard at the southern 
end of the fair grounds and which will be 
extended a distance of two miles along the 
eastern boundary of the site. A system of 
intramural buses is being developed. 

A $10,000,000 WPA program in the bor- 
ough of Queens for this winter and next 
spring will be largely devoted to the widen- 
ing of narrow streets leading to the fair site. 





Conlon said further 
that the administration of the national 
society had cost $2.80 per member as 
against the $3 per member paid in to the 
national society by state societies, but he 
added that the administrative expenses 
shown in the treasurer’s report did not 
represent all that had been spent in de- 
veloping the national society because 
national officers had spent about $4,000 out 
of their own pockets. 

In discussing Mr. Conlon’s report ques- 
tion was raised from the floor as to 
whether it was good policy to remit part 
of the dues of new state societies as the 
directors had done in two instances. After 
considerable discussion the action was en- 
dorsed as in line with the society’s an- 
nounced policy of fostering the develop- 
ment of new state societies. 


such societies. Mr. 


Federal Relief program 


Three subjects were scheduled for dis- 
cussion at the second session of the con- 


vention: engineering registration, en- 
gineering education and the federal relief 
program. On the latter subject six 
speakers from federal departments gave 


actual presentations of the many elements 
of the government’s relief operations, 
giving special attention to the relation of 
these activities to engineers. For the con- 
luding part of the afternoon program a 
general discussion of the relief program 
had been scheduled, but as this latter dis- 
cussion got off itito political questions the 
chairman, Thomas W. Battin, adjourned 
the meeting. 

Other actions by the society will be re- 
ported in a subsequent issue. 


A.G.C. Disputes WPA Denial 
Of Blame for Labor Shortage 


Edward J. Harding, managing director, 
Associated General Contractors of Amer- 
ica, has taken exception to statements made 
by Works Progress Administrator Harry 
Hopkins in a radio address Oct. 9 denying 
that WPA is responsible for an artificial 


shortage of skilled construction labor. 
Administrator Hopkins challenged — the 


charge made by the A.G.C. several months 
ago and stated that his request for specific 
information had gone unanswered by the 
contractors. In reply the A.G.C. made 
public a complete file of correspondence on 
the subject of labor shortage which it had 
received from its members, which was, in 
turn, submitted on July 2 to the WPA 
Labor Policy Board together with a 
memorandum charging that WPA officials 
“have refused to permit their better men 
to go on contract jobs, for the stated 
reason that they were not going to hamper 
or disrupt their own organizations.” Mr. 
Harding states the entire file was returned 
on the same day by WPA with a request 
for additional information. He insists that 
the association has made a prima facie case 
and that it is up to WPA to follow the ac- 
cusations through. He stated further: 

“It is true that this situation was 
brought before the WPA three months 
ago, as asserted by Administrator Hopkins, 
and at that time facts were laid before 
Father Haas of the WPA Labor Policy 
Board, giving sufficient information for 
WPA to make an investigation that con- 
tractors desired to hire persons known to 
be working for WPA, but who were re- 
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fusing work with private contractors for 
full time work at prevailing wages. Mr. 
Hopkins further refers to a $40 or $50 a 
month subsistence wage, which likewise is 
not in accordance with the facts. We are 
speaking of skilled labor employed by 
WPA at wages from $70 to $95 a mnoth.” 


Federal Aid Disbursements 
Show Record First Quarter 


Federal aid disbursements have been 
much higher during the first quarter of the 
fiscal year 1937 than for any previous 
quarter. In the period from July 1 to Oct. 
9, disbursements of federal aid funds 
amounted to $127,157,000. 

The following table shows a comparison 
of the disbursements for the first quarter 
of 1937 with the disbursements for full 
fiscal years since 1930. These figures repre- 
sent only payments to states for construc- 
tion work and do not include administra- 
tive expenditures. 


FEDERAL AID DISBURSEMENTS TO 
STATES 


Fiscal Year Total Expenditures 





1937 (July 1-October 9).. $127,157,000 
1936 . ; 224,073,000 
1935 274,668,000 
1934 221,715,000 
1933 163,398,000 
1932 186,275,000 
UES ¥ Wa ns oy oe ds Vanes oe «4 153,637,000 
RR Stir iat et 75,881,000 


There have been additional expenditures 
for national forest roads, public land roads 
and other purposes which, however, are 
small in comparison with major funds. 








560 








SHEETPILE CUTOFF OF PINE VIEW DAM 


NEARS COMPLETION 


The sheetpile cutoff of Pine View Dam of the Ogden River (Utah) project of the U. S. Bureau of 
Reclamation has been compieted across the river bottom and now is being constructed up the side 


slopes. 
up into a core of clay, saad and gravel. 


The dam is to be a combined earth, gravel and rock fill. 


The cutoff here shown will extend 


At the upper right is the intake of the outlet tunnel. 





No Studies Will Be Made 
Of Lake Mead Weather Effect 


No government agency is planning any 
special study of the effect of Lake Mead, 
formed by Boulder Dam, upon the weather 
in the surrounding area. 

Considerable discussion has arisen as to 
whether the formation of a large artificial 
lake in a region previously without large 
masses of water might not cause marked 
effects on local weather conditions. The 
question arose principally as the result of 
statements by airline pilots that they had 
noticed a marked drop in temperature at 
considerable elevations above the lake. 

However, both the Geological Survey and 
the Weather Bureau state that they do not 
plan to make any special studies of this 
effect. They are of the opinion that while 
unquestionably a large amount of evapora- 
tion will take place from the new lake, the 
effect of this upon local rainfall will be 
imperceptible. Local evaporation is only a 
minor factor in rainfall, which is determined 
by the large-scale distribution of atmospheric 
current, the distribution of mountain ranges, 
and similar factors. Local evaporation is 
quickly scattered over a wide area, and it is 
unlikely, they state, that the Lake Mead 
section will notice any increase in local pre- 
cipitation. Moreover, if any conclusive re- 
sults were to be obtained, it would be neces- 
sary to check long-term periods, rather than 
individual years, and to compare these rec- 
ords with test areas removed from the Lake 
Mead influence yet having comparable cli- 
mate. For these reasons, the Weather 
Bureau, which has a number of observation 
stations in the surrounding territory, does 
not consider that any extra stations are 
necessary. 

The only comparable situation that has 
been studied dealt with the Salton Sea, in 
southern California, where records before 


the formation of the large lake were com- 
pared with those of the following years. 
The conclusion reached was that the forma- 
tion of the lake had no perceptible effect on 
precipitation locally. 


Federal Funds Allotted 
For Flood Damaged Bridges 


A total of $1,743,536 has been allotted 
by the President in two groups oi allot- 
ments, made on Sept. 30 and on Oct. 8, for 
construction and reconstruction of bridges 
damaged or destroyed during the 1936 flood 
in Maine, Connecticut, New Hampshire, 
Vermont, Pennsylvania, and _ Virginia. 
These funds were allotted from the appro- 
priations of the Emergency Relief Act of 
1936. The projects will be carried on under 
the supervision of the Bureau of Public 
Roads. 

Maine received an allocation of $102,200 
for reconstructing a bridge over the 
Androscoggin River between Lisbon and 
Durham and also received $26,400 to sup- 
plement a previous allocation of $49,000 
for the reconstruction of the Morse Bridge 
at Rumford. 

Allocations totaling $123,200 were ap- 
proved for nine projects in Connecticut. 
New Hampshire received allocations of 
$620,250 for seventeen projects. 

Pennsylvania received $849,336 to carry 
out seventeen projects in the flood area. 
The largest single project in this group is 
replacement of a bridge over the Sinnema- 
honing Creek in Dauphin County at a cost 
of $112,440. Vermont received $13,000 to 
repair the Ewing Bridge in Windham 
County. Virginia received $9,150 to con- 
struct a bridge over the Tye River in 
Nelson County. 
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Diversion Rate Unlimited 
On Platte Valley Project 


A decision delivered on Sept. 24 by, 
Attorney General Wright, of Nebrask., 4 
the request of state engineer Tilley cla: 
the right to store Platte River wat 
the Platte Valley Public Power and 
gation District and clarifies also 
powers of the state engineer in regar< ¢ 
diversion of river water for storage pur 
poses. 

The water rights of the Platte V 
district arise from two separate appro; 
tions. One appropriation grants the 1 
to store 140,000 acre-ft. of water per ) car 
but limits the rate of diversion to 325 
it. A second, and somewhat later, ap 
priation, grants the right to store 15( 
acre-ft. at a rate limited to 1,000 se 
The district recently petitioned the 
engineer to modify these appropriatio: 
as to remove the restrictions on the rat 
diversion, State engineer Tilley 
asked the attorney-general to deliver 
opinion as to whether the restriction 
the appropriation had the force of 
whether the state engineer’s office had 1 
power to modify an appropriation 
granted, and also whether the later appro- 
priation was added to or superseded 1), 
first appropriation. 

Attorney-General Wright stated that 
his opinion the state engineer’s office did 
not have the power to modify an appr 
priation once granted except by giving 
notice to all persons interested and holding 
a public hearing. The opinion stated, h 
ever, that in this case no modification wa 
necessary since the limitations on the rat 
of diversion were automatically void. Th: 
state engineer, he stated, had no power t 
limit the rate at which water might | 
diverted from the river for storage pu 
poses. The attorney-general also stated 
that the two appropriations were entire! 
distinct and that the Platte Valley distr 
had the right to store 290,000 acre-ft. 
year. 

The decision that the state engineer ca 
not limit the rate of diversion applies on! 
to diversion for storage purposes. Diver 
sion for irrigation purposes is always 
limited as to the rate of diversion. 
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Record Low Flows Observed 
On Mississippi During Drought 


Mississippi River gages of the U. S$ 
Weather Bureau between St. Louis, M 
and Natchez, Miss., recorded new low 


water minimums during the recent drought, 
according to reports reaching Washingt: 
The amounts by which stages fell below 
previous records at a number of typical 
points, and the length of time during whic! 
records have been kept in each, is as fol- 
lows: 


Feet Below Years of 
Place Previous Record Record 
Oe NE 5 55 55 505950 Ee 78 
Arkansas City ........ 1.4 52 
ORROTES 5.53 vi sa'ccee 1.7 45 
Se eee 66 


The Missouri River, which runs throug! 
the heart of the drought area, did not ap 
proach recorded lows at any point, nor did 
the Arkansas River. The Red River brok: 
previous records at only a few points. 
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Good Progress Reported 
On Reclamation Bureau Program 


The Bureau of Reclamation reported on 
Oct. 8 that during the three years of its 
mergency program contracts for construc- 
ti ind for purchase of materials have 


hee let amounting to $141,857,000. Of this 


amount, $85,975,000 was for construction 
$55,882,000 was for the purchase of 
terials, equipment and supplies and to 
e work by government forces. 

The chief items in the program are 35 
dams for conservation of water in the 
West. Of these dams, four have been 

pleted, nineteen are under construction, 
and contracts for the construction of four 
more soon will be ready for award. Eight 
additional dams are in various stages of 
preliminary design, 

\ total of 11,499 men are employed by 
contractors on construction now in prog- 
ress, and 3,951 are employed on work 
being done by government forces, making 
a grand total of 15,450 men actually em- 
ployed at the site of construction. 


Dams to be started 


The four dams about to go into con- 
struction are the Boca dam, on the Little 
Truckee River in California, which will 
store water for the Truckee Meadows area 
§ Nevada; the Marshall Ford dam, a flood 
control dam on the Colorado River in 
Texas; the Fresno dam of the Chain of 
Lakes storage project in Montana; and 
the Pine River dam which is to be con- 
structed near Durango, Colo. Bids for the 
Boca dam are being studied preparatory 
to awarding the contract. Bids have been 
called and will be opened on Oct. 20 for 
onstruction of the Marshall Ford dam. 
Bids also have been called and will be 
opened Oct. 30 for the Fresno dam. The 
Pine River dam will be advertised in Janu- 
ary with bids probably being opened early 
in February. 

The eight dams now being designed in- 
clude a few large storage dams, such as 
those of the Central Valley project in 
California, and several small diversion 
dams. Several of these will be advertised 
in the next few months. 


¢, 
‘a 


Allotments of $33,000,000 
Made for Resettlement Projects 


The President has made _ allotments 
totaling $33,000,000 for the field operations 
of the Resettlement Administration. 

One allocation of $20,000,000 will be 
used for completion of rural resettlement 
projects already under way. These funds 
will be used for construction work on 57 
projects located in 29 states. 

A total of $3,000,000 was allocated for 
the construction of farmstead units in con- 
nection with three suburban resettlement 
projects. Greenville, near Washington, 
D. C., Greenhills, near Cincinnati, Ohio; 
and Greendale, near Milwaukee, Wis. Each 
project received $1,000,000. Construction 
of these farmstead units will supplement 
the housing construction work which is 
ilready well under way on ali three 
projects. The remainder of the $33,000,000 
is for rural rehabilitation loans and for 
emergency drought relief. 
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Water Problems of Wisconsin Cities 
Discussed at AWWA Section Meeting 


WATER and sewage works operators 

registration bill presented Oct. 7 at the 
meeting of the Wisconsin Section of the 
American Water-Works Association was 
discussed, and the committee having it in 
charge, W. U. Gallagher, chairman, was re- 
quested to have it introduced into the next 
session of the state legislature. The regis- 
tration bill covers superintendents and oper- 
ators of water works, water purification 
plants, and sewage treatment plants. The 
state board of health would issue the certi- 
ficates and might revoke a certificate for in- 
competency, neglect of duty, or disregard 
of regulations of the state Board of Health. 
A city would be liable to a fine of $10 per 
day for violation of the act. 

Four papers considered operation prob- 
lems. Cold weather troubles last winter 
were recounted by Walter A. Peirce, Racine, 
and hot weather difficulties due mainly to 
high consumption, exceeding the well ca- 
pacity, were presented by C. P. Gross, Wis- 
consin Rapids. 


Water purification 


Modern trends in water purification prac- 
tice were outlined by F. H. Waring, chief 
engineer, Ohio State Department of Health; 
in his paper he outlined the Ohio situation, 
where growing cities are being forced to 
abandon ground water for surface waters. 
Exploration by test wells for low hardness 
water when seeking ground supplies was in- 
sisted upon by the board of health on PWA 
projects, since a saving in softening cost of 
one cent per 1,000 gal. is possible with a 
reduction of 1 p.p.m. of hardness. Where 
disposal of sludge from the softening process 


is difficult, some cities are using incinerators 
to calcine the lime, which is then reused; the 
surplus lime is sold 

H. H. Gerstein, Water Purification Divi- 
sion, Chicago, reviewed safe methods of 
handling chlorine and ammonia as used in 
the twelve Chicago plants. Since few doc- 
tors have had experience with gassing by 
chlorine or ammonia, full reports of how to 
treat these cases as set up by various chemi- 
cal companies, the Interstate Commerce 
Commission, and the more recent AWWA 
report on the subject should be put into 
the hands of the plant physician. 

Unusual design features of the 200-m.g.d. 
Milwaukee filtration plant were described 
by Herbert H. Brown, design engineer. 


Water for resettlement projects 


Elmer Becker, Milwaukee Water Depart- 
ment, formerly with the Resettlement Ad- 
ministration, discussed the water systems for 
Greendale, Wis., and other federal sub- 
urban developments. A well supply is be- 
ing built at an estimated cost of $276,000 or 
22.1c. per 1,000 gal. Two 1,800-ft. well 
furnished 2,000 g.p.m. Greenhills, near Cin- 
cinnati, has a well system, the Cincinnati 
charges being considered too high. Green 
brook, N. J., now abandoned, was to obtain 
its supply from a water company. Green- 
belt, near Washington, will buy water from 
the Washington Suburban Water District, 
which obtains its supply from the Burnt 
Mills plant treating Anacostia River water. 

Officers elected for the ensuing year are 
as follows: Chairman, Clarence Greutz- 
macher, and secretary-treasurer, L. A. 
Smith, Madison. 





Soil Studies Featured 
At Highway Research Meeting 


The sixteenth annual meeting of the 
Highway Research Board will be held in 
Washington, D. C., during the week of 
Nov. 16. Tuesday and Wednesday, Nov. 17 
and 18, will be devoted to open meetings 
of the various departments of the board 
for informal discussion of current highway 
problems. The regular annual board meet- 
ing will be held on Thursday and Friday, 
Noy. 19 and 20. 


Soil studies 


Special emphasis is being placed in the 
program on the important role of soils in 
roadwork. An informal open meeting of 
the soils investigation department will be 
held all day Tuesday. A symposium on 
stabilized soils for roads will be held on 
Friday afternoon, and several important 
committee reports will be devoted to the 
subject. 

Roadside development 


Another topic receiving attention is that 
of roadside development. In addition to 
several reports at the annual meeting, the 
departments of design and maintenance 
will join with the joint committee on road- 


side development of the board and_ the 


American Association of State Highway 
Officials in an open meeting on Wednesday 
afternoon for the informal discussion of 
roadside problems, 

Open meetings will also be held on 
Wednesday by the departments of highway 
transportation economics, materials, and 
construction. 

One session of the annual meeting will 
be devoted to problems in highway traffic 
with particular reference to safety meas- 
ures. 


Bridge Near Buffalo 
Wrecked by Truck 


A 150-ft. through truss bridge over Cat- 
taraugus Creek on the Ashford-Springville 
Road near Buffalo, N. Y., collapsed on 
Oct. 5 when a heavy truck loaded with 
scrap metal struck one of the trusses. 

The truck got out of control on a down- 
hill curve leading to the bridge. It went 
through the bridge, killing the driver and 
injuring a boy riding with the driver. 

A similar accident to a_ bridge in 


Virginia was reported in ENR, Sept. 10. 


1936, p. 388. 
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SOCIETY CALENDAR 


NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EXAM- 
INERS, annual meeting, Knoxville, Tenn., 
Oct. 19-21. 

AMERICAN WELDING SOCIETY, annual 
meeting, Cleveland, Ohio, Oct. 19-23. 

AMERICAN PUBLIC HEALTH ASSOCI- 
ATION, annual meeting, New Orleans, 
La., Oct. 20-23. 

AMERICAN RAILWAY BRIDGE & 
BUILDING ASSOCIATION, annual meet- 
ing, Chicago, Lll., October 20-22. 

AMERICAN INSTITUTE OF STEEL CON- 
STRUCTION, annual convention, White 
Sulphur Springs, W. Va., Oct. 21-23. 

ASSOCIATED GENERAL CONTRACTORS, 
fall meeting of governing board, Wash- 
ington, D, C., November 16-17. 

HIGHWAY RESEARCH BOARD of the 
NATIONAL RESEARCH COUNCIL, annual 
meeting, Washington, D. C., Nov. 18-20. 

AMERICAN ASSOCTATION OF STATE 
HIGHWAY OFFICIALS, annual meeting, 
San Francisco, Calif., December 7-10, 


AMERICAN WATER WORKS ASSOCIA- 
TION, New YorkK Section, fall meeting, 
Saratoga Springs, N. Y., October 15-16. 

STRUCTURAL ENGINEERS ASSOCIA- 
TION OF CALIFORNIA, annual conven- 
tion, Santa Maria, Calif., October 16-18. 

AMERICAN WATER WORKS ASSOCT- 
ATION, New Jersey Section; NEW 
JERSEY WATER WORKS ASSOCIA- 
TION; and the SOUTH JERSEY ASSO- 
CIATION OF WATER SUPERINTEN- 
DENTS; joint meeting, Atlantic City, 
N. J., Oct. 23-24. 

AMERICAN WATER WORKS ASSOCIA- 
TION, Missourt VALLEY Section, Kansas 
City, Mo., October 26-28. 

AMERICAN WATER WORKS ASSOCI- 
ATION, NortH CAROLINA SECTION, and 
NORTH CAROLINA SEWAGE WORKS 
ASSOCIATION, joint meeting, Charlotte, 
N. C., Oct, 26-28. 

CENTRAL STATES SEWAGE WORKS 
ASSOCIATION, annual meeting, Indian- 
apolis, Ind. Oct. 29-30. 

AMERICAN WATER WORKS ASSOCI- 
ATION, VIRGINIA SEcTION, and VIR- 
GINIA SEWAGE ASSOCIATION, joint 
meeting, Charlotteville, Va., Oct. 29-30. 


LICENSE EXAMINATIONS 
NEW YORK STATE, examination for pro- 
fessional engineers and surveyors, Jan. 
25-27, at Albany, Buffalo, New York City 
and Syracuse. Applications must be filed 
with the State Education Department at 
Albany before Nov. 1. 





At a meeting held in Chattanooga, Tenn., 
on Oct, 9 the TENNESSEE VALLEY SECTION 
of the AMERICAN SOCIETY OF CIVIL 
ENGINEERS elected the following officers: 
President, E. D. Burchard, Asheville, N. C.; 
vice-presidents, R. L. Maynard, Asheville, 
N. C., Henry Fruend, Knoxville, Tenn., 
Gerald Kavanagh, Chattanooga, Tenn., 
Robert Olds, Pickwick Landing; secretary- 
treasurer. Hal Hale, Knoxville, Tenn. 


puplivand 


Brief News 


\ ComMMITTEE oF ENGINEERS and soil 
conservationists from the Department of 
Agriculture is about to begin a survey of 
the Everglades in Florida, looking toward 
the development of a regional plan for 
development and conservation of the 4,- 
500,000 acre area. 


REBUILDING AND ENLARGING the major 
part of Charity Hospital at New Orleans, 
La., will be an $8,000,000 project ; $3,600,000 
has been provided by a PWA grant. The 
plans provide for razing 12 old buildings 
and substituting one large 19-story struc- 
ture. Architects on the project are Weiss, 
Dreyfous and Seiferth. 


Tue Hicuest Roap 1x Europe was 
opened in mid-September. It is the Italian 
Route Nationale 202, the road over the 


Iseran Pass, from Val D'Isere to Bonneval 
Sur Arc in Savoy. The top of the pass has 
an altitude of 9,088 ft. and is reached by 
some sharp hairpin bends. The new road, 
which has a width of 26 ft., forms part of 
the famous Route des Alpes, now under con- 
struction. It will not be formally opened 
until 1937. 


THE Ontario Hypro Power Commission 
plans a 10,000 hp. water power develop- 
ment at Ragged Rapids on the Muskosh 
River to increase the power supply of the 





COMPLETING THE PIERS 
AT BONNEVILLE DAM 


The piers of the Oregon end of Bonneville 
Dam, now under construction with an initial 
PWA allotment of $32,440,700, are being car- 
ried up to full height while the river is di- 
verted through the openings between. When 
work in the north cofferdam is completed 
concrete between these piers will be brought 
up to spillway level. 





Georgian Bay system. It is planned eventu- 
ally to develop three power sites on the 
Muskosh River with a total capacity of 
45,000 hp.: the Ragged Rapids project is 
the first to be developed. It is expected 
the work will take about 18 months, and 
construction will start as soon as govern- 
ment approval is obtained. 


Tue New York State Board of Ex- 
aminers of professional engineers and land 
surveyors granted 2,571 licenses during the 
vear ending June 30, 1936. The board 
considered 4,424 applications for licenses, 
more than twice the number considered in 
the previous year. Of this number, 1,421 
received licenses without examination and 
1,443 candidates took a written examina- 
tion, of whom 1,155 received licenses. More 
than twice as many applicants took the ex- 
amination this year as last, and the per- 
centage of those passing the examination 
was 80 per cent this year as compared with 
the 76 per cent who passed the examination 
in the preceding year. 


As a STEP IN THE BurLpinc of a 
$5,800,000 industrial water system for 
Birmingham, Ala., the city commission on 
Sept. 8 awarded a contract to the Walsh 
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Construction Co. of Davenport, Iow 

an impounding dam on the Black \\ : 
River about 40 miles from the city. 7}, 
contract calls for a rock-fill dam 
$1,685,231. Bids were also received { 

crete dams, but they ran consid 
higher. The dam will be 185 ft. hig 
1,500 ft. long. Water will be broueg! 

the city through a 60 in. main and distr. y 
to a group of industrial plants whic +h, 
city’s regular water system has been 

to supply. Contract for the 60-in 
pipe was awarded jointly to the Cl -, 
Bridge & Iron Co. and the Ingalls [,,; 
Works on a bid of $11.44 a foot. 
project is being financed by the | 
Works Administration. 


Personals 


Capt. H. Kramer, Corps of Engineer 
has been appointed district engineer at 
Conchas Dam, N. M. 


Cuarces D. SUTHERLAND has bee: 
pointed chief architect of the department 
public works of Canada. 


STanLey H. Wricut has been 
pointed acting state director of pi 
works of North Carolina. 


J. G. Brarnarp, formerly assistant en- 
gineer in the power division of the P\\ A, 
has been appointed assistant PWA « 
neer for the state of Nebraska. 


WiLtiaAM KwNarr, resident engineer for 
the Kentucky state highway department | 
Christian County, has been appointed 
sistant district engineer for the first hi 
way district. 


Lieut. Cot. D. O. Extiort, Corps 
Engineers, who has been assistant to th 
division engineer in the Ohio River 
Division, has been appointed district 
gineer of the Cincinnati, Ohio, district. 


R. C. Cuaney, formerly chief resident 
engineer inspector of the PWA_ no 
federal service in the Cleveland area, |! 
been appointed state engineer inspector o/ 
PWA for Ohio. 


Epwarp FarrBpatiRN has' been nan 
county engineer of Sacramento County 
Calif. Mr. Fairbairn was in charge of t! 
county engineer’s office during the illness 
of the late John J. Rooney. 


Wittt1am Bowtr, chief of the division 
geodesy of the U. S. Coast and Geodet 
Survey, was awarded the degree of doct 
of laws by the University of Edinburgh on 
Sept. 17. 


“= 


Lyte McBripe, resident engineer of t) 
Ohio state highway department for Ashta- 
bula County, has been appointed assista: 
division engineer in charge of maintenanc 
for Division No. 4. 


R. R. Zippropt, who has been a regiona 
structural engineer for the Portland C 
ment Association in New England, Ne) 
York, and New Jersey, has been appointe 
associate professor of civil engineering a 
Columbia University. 


Epwarp P. McCLetian, junior engineer 
in the office of the United State District 
Engineer at Charleston, S. C., has been pro- 
moted to assistant engineer in the office 0! 


en 
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ed States Engineers at Manila, P. I. Oxriver U. Costicu, 


i Clellan has been in the United States — contractor of Rochester, 
a | r service since 1928. Oct. 8 at the age of 49. 
i . ° ] . L. Rt 

ms I C. Gurpert has been appointed JOSEPH L. KNUSLING, 
eo engineer of Nassau County, New ‘ : 
my. charge of construction 


Susquehanna and Western Railroad, died on 
Oct. 7 in Glen Rock, N. 


Henry N. CHuaAsg, a retired construction 
engineer, died at Hyannis, Mass., 
After his graduation from 
1895 he engaged in 


2, 
—So— 


at the age of 62. 
Dartmouth College in 
railroad building in 


Obituary 


W. Davis, 70, a building contractor 
port News, Va., died there on Oct. 5. 


CONSTRUCTION STATISTICS FOR THE WEEK 


ANGINEERING awards of $26,769,000 are reported for the 
E t week, which includes the Columbus Day holiday. Of this 
private work is $10,664,000; public, $16,105,000; federal, 
$3,077,000; state and municipal, $13,028,000. Corresponding 
lues for a year ago are: total, $21,972,000; private, $4,580,000 ; 
thlic, $17,392,000; federal, $3,307,000; state and municipal, $14,- 


am 


S50) 
Bridge awards are high for the short week, totalling $3,454,000. 
Other classifications include: public buildings, $2,538,000; com- 
mercial buildings, $3,883,000; industrial buildings, $4,054,000 ; 
en- © highways, $7,902,000; sewerage, $529,000; waterworks, $327,000; 
WA © earthwork, drainage, $1,650,000; unclassified, $2,432,000. 
© The larger projects for the week include: factory, W. S. 
© Merrill Co., Cincinnati, Ohio, $800,000; addition to Vanderbilt 
© University Hospital, Nashville, Tenn., est. $1,000,000 ; male and 
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a retired consulting 
engineer and at one time chief engineer in 


the 
was in charge of various government proj 


ects in Boston harbor for 10 
becoming senior engineer on reclat 
work on the [Illinois River and having c! 
of improvements at Plymouth 


a sewer and road 


N. Y., died there on 


Herpert Hf. McCorp, vice president, seere 
tary, and a director of Post & MeCord 
building contractors ef New York City, die 
in Greenwich, Conn., on Oct. 7 at the age 
Mr. MeCord’s duties 
with the business side of 
department of the firm. 
concerned in the steel work on many bu 
ings in New York City, including the | 
pire State building and 


of the New York, 


J., at the age of &Y. 


00. were concernes 


the steel erectio 


on Oct. 4, 
Hie was active 


West 


Later he 


ee 


H., $745 


female ward buildings, Dixon State Hospital, Dixon, 


000; highways, by Oregon, $891,000; by Pennsylvania, $685,000 


by Connecticut, $711,000; by New York, $1,020,000 and $1,291] 
000; grade crossing elimination over seven railroads, Tift 


} 


$953,000; grade crossing elimina 
Highway Depart 
West 


oC 1 
rk Central 


Street Bridge, Buffalo, N. Y., 
tion, Belleville Turnpike, Erie Railroad, State 
ment, New Jersey, $517,000; covering tracks part 
Highway, from 98th Street to 1lllth Street, New \ 


Side 


Railroad, New York, $500,000; completing twin locks at Lock 
and Dam 26, Mississippi River, Alton, Ill, $1,160,000; 27,00 
tons steel rail and track fastenings, Louisville and Nashville Rail 
road, Louisville, Ky., $1,250,000. 

New capital for the week includes PWA allotments $11,129, 


000, state and municipal bond sales $15,398,000 and corporat 


i 
security issues, $350,000. 


CONTRACTS 
(Thousands of Dollars) CONTRACTS- WEEKLY AVERAGE 
Weekly Average Week ou ‘ 
Oct. Prev.4 Oct.15 
1935 Weeks 1936 
Federal Government $6,563 $5,574 $3,077 
State and Municipal 17,907 25,560 13,028 
tal public .--$24,470 $31,134 $16,105 
Total private .... 12,056 26,323 10,664 
fant . CUMULATIVE CAPITAL AND ENGINEERING 
mt Week's total .. $36,526 $57,457 $26,769 CONSTRUCTION CONTRACTS AS REPORTED 
ulative to date: i: ae tad 
$1,112,363,000 1936. .$1,869,832,000 
, 
NEW PRODUCTIVE CAPITAL 
‘i (Thousands of Dollars) 
ca . Week Cumu- 
2 1936 Oct. 15 lative 
; BSI ind municipal. ..$15,59s8 $407,431 
ness Bm PWA non-federal .... 11,129 102,213 
mREC loans ...... ie 26,663 ae 
© Corporate issues .. 350 204,359 ada 
mPWA loans, Private. 1,665 — 
n : A 4 
ot 7 
* Total Non-Federal..$26,877 $739,001 xa 
eas mM Federals cas< ose 691,237 ° 
Pon Total new capital. ..$26,877 $1,430,238 r 800 
fm Cumulative to date: 4 
m 1935..$2,361,053,000 1936. .$1,430,238,000 = 
th qi P 
t : ‘Bond sales in this classification exceed 
1 g reallotments during current year. 
fant 5 Note: These figures include private bonds, 
ni and stocks sold for productive purposes; 
ES State and municipal bonds for construction; 
= PW \ loans and grants to states and munic- 
; p ipalities. REC direct purchase of bonds 
ynal for ‘self liquidating” projects, and 25 per 
Cr me cent of WPA construction appropriations. 
a 
r an ze 
~ BS 4-WEEKS MOVING AVERAGE-CONSTRUCTION CONTRACTS 
tec os INDEX NUMBER AS REPORTED BY ENR 
ba ENR 1913 1926 ENR 1913 1926 
© Cost = 100 = 100 Volume = 100 = 100 
Oct., 1936 211.50 101.67 Sept.,1936 .200 88. 
leer Sept.. 1936 208.10 100.08 Aug., 1936 .199 87 
a Oct.. 1935.195.10 93.82 Sept., 1935 .140 61 
ric 1935(Av.). 195.22 93.84 1935(Av.) ..135 58 
ro yy 1934(Av.). 198.10 95.23 1934(Av.) ..114 50 
| 1933(Av.). 170.18 81.80 1933(Av.) ..104 
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Construction Equipment 
and Materials 


Vacuum Concrete Tried on Queensboro Bridge 


The new vacuum compression method of 
finishing concrete surfaces (ENR, Dec. 19, 
1935, p. 867) was given a trial Sept. 29 on 
the Queensboro bridge in New York City. 
The bridge is being repaved with a 73-in. 
concrete slab, and the vacuum process was 
applied to a section about 50-ft. long of one 
10-ft. lane. In the attached view, two of 
the three 3x10 ft. units are shown in place, 
with the vacuum lines attached. The con- 
crete in the foreground has had its excess 
water sucked out and has been compressed 
by the atmospheric pressure acting on top 


Noel Welders 


Unusually high efficiencies are claimed for 
the Noel Speedarc welder recently developed 
by the Ideal Electric & Mfg. Co. of Mans- 
field, Ohio. It is said that the overall effi- 
ciency of the 300 amp. welder is from 58 to 
68 per cent. Economy is said to be given 
also by the fact that the machine is designed 
so that it possesses a unity power factor at 
full load. 

The manufacturers claim to have elimi- 
nated the necessity for re-striking the arc 
and the possibility of sticking of the elec- 
trode to the work at the time of striking the 
arc by designing the machine with a very 
low short circuit current and a very rapid 
recovery from short circuit current to nor- 
mal welding current. This is made possible 
by the fact that, in this design, changes in 
voltage do not require a change in mag- 
netic flux in the main field coils. Voltage 
regulation is provided by an auxiliary field 
coil setting up a back electromotive force 
proportional to the current. 

The machine is of welded steel construc- 
tion throughout and is entirely enclosed. 


of the unit until it is hard enough to walk 
on; a non-skid surface results from wires 
placed on the bottom of the unit. The units 
are left attached for about 20 min. In the 
background the slab has been struck off. 
The vacuum units are made up of a bot- 
tom layer of cotton mesh separated from the 
metal frame on the top by corrugated 
metal sheets; the corrugations of these 
sheets permit suction to act over all parts 
of the concrete surfaces. The process is 
being developed by the Vacuum Concrete 
Corp., 30 Rockefeller Plaza, New York City. 


New Equipment in Briv{ 


Asphalt heater—The White Mig. 
Elkhart, Ind., announces a heater for 
ing natural rock asphalt before it i 
on roads. The heater consists oi 
steel box mounted on wheels or skid 
asphalt is placed on a screen at th: 
the box and, as it becomes warm 
drops through the screen into a low 
partment. A large hinged door per: 
warm material to be shoveled out. 
furnished by a White self-generating 
held on a bracket at one end. 

Coating—Coppercote, developed 
American Coppercote Co. of New 
City, is pure metallic copper of extre: 
ness and of an irregular flaky structu 
pended in liquid. When applied t 
steel, wood, or concrete surfaces, it 
a protective coating which is said t 
complete protection against corrosio1 
trolysis, or termite action. 

Jackhammer—The new JA-45 jac 
mer developed by the Ingersoll-Ran 
of New York City incorporates a 
designed valve that is said to redu 
consumption by a third. 

Snow plow—A new V-type snow ploy 
developed by J. D. Adams Co, of Indian- 
apolis, Ind., for use in connection with 
Adams graders, is said to be the largest 
plow ever built for use on a motor grader 
The plow has acutting width of 9 ft. across 
the nose and 12 ft. across the widest part 
of the V. The 5-ft. height from the ground 
to the center of the moldboard curve at the 
rear is said to enable the plow to go through 
heavy snow that would cover up a smaller 
plow. It may be raised 14 in. off the ground 

Fire-resistant canvas—A_ fire resistant 
cotton duck convas fabric has been devel- 
oped by William E. Hooper & Sons of 
Philadelphia. The company furnishes cither 
a treated fabric, known as Fire Chief, or a 
separate finish, known as Hooperwood Fire 
Chief Compound, which can be applied to 
any type of cotton duck. Fire Chief com- 
pound is said to waterproof the canvas as 
well as make it fire-resistant. 


Recent Publications 


Blue Streak Sewage Gas Engines, pub- 
lished by the Climax Engineering Co., 
of Chicago, tells how Blue Streak en- 
gines operate on sewage gas at the Au- 
rora, Ill., sewage disposal plant. e 
The Atlas Powder Co. of Wilmington. 
Del. has just issued its new catalog. 

Atlas Explosives. @ A handy slide 
rule for computing time cycles and 
hourly yardage deliveries in moving dirt 
with scrapers over varying grades and 
distances is furnished by the R. G. 
LeTourneau Co. of Peoria, Ill. « 
Special Attachments for Caterpillar trac- 
tors to meet the needs of varying jobs 
are described in a 47-page booklet is- 
sued by the Caterpillar Tractor Co. 

®@ Belting, Hose, Packing, a catalog 
issued by the New York Rubber Corp., 
covers, among other things, conveying 
belts and dredging sleeves and hose. 
© Standard Instruments, the catalog of 
Julien P. Friez & Son, of Baltimore. 

Md., describes their complete line of 
weather recording instruments. e 
@® Four new leaflets of the General 
Electric Co. of Schenectady describe as 


many types of their new line of induction 
motors, the general purpose squirrel- 
cage, the splash-proof, the explosion- 
proof and the totally enclosed fan-cooled 
® Folder No. 1591, recently released by 
Link-Belt Co. of Philadelphia, gives 
rather detailed information on the con 
struction and application of the G&M 
tunnel shield for constructing concret: 
lined tunnels of 4 to 8 ft. diameter 
@ The United States Gypsum Co. oi 
Chicago believes that their booklet Lim: 
is the first comprehensive summary oi 
the manufacture, uses, and type of lim: 
used in construction and industry. 

® Four new pamphlets, P3-49, 50, 51 
and 57, of the Wellman Engineering 
Co. of Cleveland, describe their single 
and multiple-line handling and excavat- 
ing buckets. @®A new catalog o! 
Industriel Products may be had from the 
Johns-Manville Co. of New York 
City. ® An attractive booklet con- 
taining some striking illustrations de- 
scribes Boulder Dam. It may be had 
from the Barrett Co. with offices in New 
York City. 
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